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THE BLACKPOOL ELECTRIC TRAMWAY. 





THE paper on the above read by Mr. Holroyd Smith 
at the recent meeting of the British Association is both 
interesting and instructive. In the various electric 
tram systems the energy is either conveyed from the 
generators to the car direct by an insulated conductor, 
or stored up in accumulators to be eventually placed 
on the car. Both systems have their advocates, but 
Mr. Smith has chosen the former method of propul- 
sion, and his tramway bids fair to become an esta- 
blished success. A similar method is employed for 
working the tramway at Portrush, but there the con- 
ductor is elevated on a fence rail, which is quite out 
of the question for tramcars working in crowded 
thoroughfares. Since overhead conductors were deemed 
the unsuitable, underground conductors had to be em- 
a ployed, and in consequence of their position numerous 
tee difficulties as regards insulation not hitherto expe- 
very rienced had to be met and overcome. It is impossible 
to read the paper without admiring the completeness 
a with which the details have been worked out, or 
this praising the persistent efforts which have been made 
Lich to grapple with difficulties, mechanical and electrical. 
‘a The history of the undertaking from its first concep- 
tion to its final completion is an interesting one, and 
one we doubt not that the last mechanical difficulty will 
= be removed when Mr. Smith in future cars abandons 
; the troublesome chain which will stretch, and the 
noisy spur gearing for the worm and wheel, by the 
use of which such good results have been already ob- 
tained in Mr. Reckenzaun’s cars. The arrangement of 
spring brushes which Mr. Smith employs appears to 
be both simple and effective. 
But the most important feature in a scheme like this 
is the insulation, for, given a good generator and a 
good motor with well designed reducing gear, the 
commercial value of the system depends very largely 
on the success which has attended the insulating 
of the conductor. In the Blackpool tramway the 
leakage at first sight seems excessive. Whether it 
could be reduced by any considerable amount by 
taking more care with the insulation we are not pre- 
pared to say, but it appears that a large amount of 
leakage—if not all in this case—is incidental to the 
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ance when we remember that it is one of the factors 
which will influence the final determination as to 
whether the cars shall be propelled by a current direct 
from the generator or through the medium of accu- 
mulators. 

The line conductor, when tested during construction, 
was found to have an insulation resistance of under 


system. The question of insulation assumes import- © 


400 ohms per mile, which is very low. But now that 
the line is at work the insulation resistance—if insula- 
tion is not in this case a misnomer—is only 9 ohms. 
This falls to 2°5 ohms during the night from condensa- 
tion of moisture, but it is said that half an hour’s run 
in the morning is sufficient to raise it again from the 
lower to the higher figure. The proportion of current 
utilised to current wasted by leakage increases with 
the number of cars, since the leakage is a constant 
quantity, and the efficiency will therefore increase as 
the traffic increases. It is a pity that Mr. Smith’s 
figures are given in such hap-hazard fashion, as from 
his paper we are quite unable to calculate the efficiency, 
but it is probable that by this method, when working 
with the full complement of cars, the energy delivered 
to the motors reaches 75 per cent. of that supplied by 
the generators even when we allow for the excessive 
leakage of the line. We cannot tell from Mr. Smith’s 
paper what current was passing when he noted the fall 
of potential at the various points, but we trust figures 
will be forthcoming shortly so that we may judge of 
the system from a scientific standpoint. 

On lines worked by the accumulator method the per- 
centage of energy delivered up to the motors is much 
less than 80, and if experience shows the cost of con- 
struction and of maintenance to be reasonable, there 
will be great gain in direct working. That there are 
difficulties which assume greater proportions as the 
length of the line increases is certain, but for moderate 
lengths of line such as we have described they are 
easily got over, and for longer lines they may not be 
insurmountable. 








THE OHMART ARC LAMP. 





WE (Electrical World) have recently seen in operation 
an arc lamp which merits description, not only on 
account of the ingenuity displayed in its construction 
and operation, but also on account of the new phase 
which it may present in the growth of are lighting. 
The inventor of the lamp, Dr. Eli C. Ohmart, has set 
out with the object of producing an are lamp that can 
be safely burned in factories where combustible 
materials are worked, in mines, dye-works, stores and, 
in fact, in every situation where such a lamp must not 
throw off sparks. ; 

But the most practical and important feature of the 
lamp is that by very simple means the life of the 
carbons is greatly increased over the life of those in 
lamps of the usual construction. To accomplish this 
object the entire mechanism of the lamp is contained 
within a hermetically sealed globe of glass and the car- 
bons burn in an atmosphere of incombustible gas, such 
as nitrogen. 

Instead, however, of supplying the nitrogen from a 
tank or refilling the lamps every time the carbons are 
replaced, a chemical is introduced which absorbs the 
carbonic oxide and other products of combustion, 
leaving pure nitrogen behind. For this purpose potassic 
hydrate, spongy palladium, quicklime, dimethylamine, 
carbon tetrachloride, &c., can be used. 

Within a vacuum an arc light can indeed be pro- 
duced, but owing to the absence of a sufficient number 
of gaseous atoms to be rendered incandescent by the 
heat of the arc, the light is insufficient. Nitrogen does 
not consume the carbon, but supplies the atoms which 
fill the arc and render mare efficient the conversion of 
electrical energy into luminous, radiant enérgy. 

B 
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With an alternating current the effect is better than 
with a continuous current for various reasons, but 
principally because with a continuous current the 
carbon particles are transported across the are and 
deposited upon the other carbon in such a way that 
the ends of both carbons become blunt and flat. The 
alternating current prevents this, but it can also be 
obviated when the continuous current is used, and has, 
indeed, been practically avoided by the method 
employed for feeding the carbons. 

The mechanism, shown in detail, feeds uniformly 
and continuously instead of by a series of short ap- 
proaches. Dr. Ohmart states that when the arc is 
suddenly shortened, it momentarily sends more current 
through the helices, and the sudden increase or diminu- 
tion of a current in a solenoid produces a reverse current 
which is the cause of polarisation of the electrodes, and 
this is entirely prevented in the new lamp. 











As stated above, the most practical and important 
feature of the lamp consists in the fact that it greatly 
lengthens the life of the carbon. In fact, in the lamps 
of usual candle power, Dr.Ohmart states that the carbon 
consumes orrather disintegrates at the rate of only 1 inch 
per one hundred hours. This evidently means not 
only a great saving in carbon, but also in cost of attend- 
ance, trimming, &c. In fact, this lamp, which burns 
steadily, might be placed upon circuit, and would 
require looking after but once a month, or as little as 
an incandescent. The lamp has been in successful 
operation in Boston for a month past. 


Thin carbons giving arcs of small candle-power can - 


be employed, so that for interiors the long duration of 
the carbons would make an arc lamp of this character 
well adapted and preferable. 








Business Extension.—The United Electric Wire 
Company desires us to notify that it has recently in- 
creased its plant and machinery, and can now quote 
prices for any class of wires or cables that may be 
required. 


THE INVERSE ELECTROMOTIVE FORCE OF 
THE VOLTAIC ARC. 


By CHAS. R. CROSS anp WM. E. SHEPARD.* 








THE fact that the total or equivalent resistance of a 
voltaic arc consists of two parts, the one constant for 
the same current, the other variable in proportion to 
the length of the arc, was first made known by 
Edlund in 1867 and 1868 (Poggendorff’s Annalen, 
vol. exxxi., p. 586; vol. exxxiv., p. 250). This total 
resistance, 7, is evidently represented by the equation 
r =a + bl, and if the constant, a, be multiplied by 
the current, C, employed, the inverse electromotive 
force is found. 

Later researches have shown conclusively, with the 
silent arc, throughout a great range of length and of 
current strength, that this product, a, C, is approxi- 
mately constant. 

The most recent results on this subject are those of 
Fréhlich (Elektrotechnische Zeitschrift, vol. iv., 1883, p. 
150), whose results give a value of 39 volts for the 
quantity, a, C; of Peukert (Zeitschrift fiir Elektro- 
technik, vol. iii., 1885, p. 111), who finds a mean value 
of 35 volts for currents of 10 ampéres and over; and 
Von Lang Centralblatt fiir Elektrotechnik, vol. vii., 
1885, p. 315 ; p. 446), who assigns a value of 39 volts 

It has long been known that on the passage of the 
arc from the whistling to the silent stage, as the 
carbons are separated, there is a sudden rise in the 
difference of potential between them. At the same 
time the are becomes much brighter and botter, from 
which we should naturally infer that the conductive 
resistance would diminish. The current, however, is 
at the same time diminished. 

These facts might lead one to infer the probability 
of there being a sudden rise in the inverse electro- 
motive force of the arc at the point when whistling 
ceases. So far as we are aware, this point had not been 
studied previous to the observations which we have to 
present. 

The quantity, @ C, was originally supposed by 
Edlund to be of the nature of an opposing electro- 
motive force. It is true that this view has not been 
accepted without question, and that the real cause of 
the phenomena under consideration is still somewhat 
uncertain ; but we shall, nevertheless, in this paper, 
for convenience of description, refer to this quantity, 
a, C, as the inverse electromotive force of the arc. 

The object of tke experiments described in the 
present paper was to review the results of earlier 
observers on the quiet arc, to extend the observations 
to the whistling arc, and to observe the effect on the 
inverse electromotive force of the arc caused by varia- 
tions in the position and temperature of the electrodes, 
by the presence of volatilised substances in the are, 
and by variations in the density of the air in which 
the arc is formed. 

A lamp was constructed for the purpose whose 
upper carbon was movable in a vertical direction by a 
micrometer screw, having a pitch of ;); of an inch. 
Wires ran from brass collars surrounding the carbons 
and as near as possible to their extremities, to a volt- 
meter, which gave the difference of potential between 
the carbons. The current of electricity was usually 
furnished by a Brush dynamo machine. It was 
measured in some cases by means of a carefully and 
frequently calibrated Ayrton and Perry permanent 
magnet ammeter, and in others by a Paterson and 
Cooper electro-magnet ammeter, also calibrated by 
comparison with standard instruments. A. similarly 
calibrated Ayrton and Perry permanent magnet volt- 
meter was employed for the potential measurements. 
Reversals of readings were obtained by a mercury com- 
mutator so arranged as to reverse both the current and 
potential instruments simultaneously. The quotient 
of the difference of potential between the carbons 
divided by the current gave the equivalent resistance 





* Read at a meeting of the American Academy of Arts and 
Sciences, June 16th, 1886. 
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of the are. Care was taken that the arc should be 
formed so as to pass between those points of the 
carbons which were closest together, which was 
secured by filing them flat. The separation between 
the points as measured by the micrometer, therefore, 
gave the length of the arc. It was, of course, neces- 
sary to make the measurements with a sufficient 
degree of quickness, so that no sensible burning away 
should occur before they were finished. No difficulty 
was found in doing this, as it took a number of seconds 
for the filed carbons to shorten by any material 
amount. Before each set of measurements the carbons 
after filing were screwed into contact, the reading of 
the micrometer taken, and the carbons were then 
separated by the desired amount. It was found, how- 
ever, that the expansion of the carbons by heat was a 
noticeable quantity, and hence, except with very long 
arcs, the are was allowed to form, and then the carbons 
were quickly screwed into contact and again separated 
by the desired amount. For arcs so long that this was 
not practicable, the expansion was estimated and 
allowed for. The change of reading from this cause 
appeared to vary from ,'; to } ofa revolution of the 
micrometer screw ; that is, from ;},5 to 7}, of an inch. 
In order to avoid undue disturbance of the dynamo 
during the measurements, the dynamo circuit was never 
broken, but by means of a suitable key the current was 
thrown into a wire resistance approximately equivalent 
to the are resistance before the arc was broken. The 
current forming the are was regulated by means of 
suitable resistance coils interposed in the circuit. 

In most of the measurements Boulton carbons were 
used. Ten successive measurements with reversals 
were usually made in each series, keeping the current 
and electromotive force as nearly constant as possible, 
and taking the mean value as the result of one set of 
measurements for the length of are used. The follow- 
ing two tables, taken at random, are given in full to 
indicate the degree of variation observed. One of the 
tables shows results with a quiet arc, one with a 
whistling are. The column headed A contains the 
scale readings of the ammeter ; that headed V, those of 
the voltmeter. The mean of each of these is taken, 
and the current and electromotive force desired are 
then found by multiplication of the mean by the 
proper instrumental constants, which, with the tables 
given, are 1-00 for the ammeter and 2°12 for the volt- 
meter. 


TasLe II.—Wuistiina. 
Length of Arc = 3, in. 


TasBLe I,—SILEntT. 
Length of Arc = ¥; in. 

















i v. - v. 
53 21°2 52 190 
53 21°5 53 18°2 
49 22°2 51 182 
51 21:0 51 18°2 
51 21°7 5°2 18°2 
51 21°2 5:2 18°2 
48 22°7 53 18°0 
50 21°2 51 19°0 
49 22-0 49 19°0 
48 22°2 48 19'8 
51 22°2 48 19:0 
5:2 21°8 48 19°0 
51 22°2 51 18°8 
51 22°2 52 18°2 
51 23°0 51 18°5 
52 22°8 49 19°2 
48 23°8 49 18°8 
49 23°7 50 182 
48 24°2 50 19°0 
45 24-5 50 19:0 
Mean, 5:00 22°37 Mean, 5°05 18°67 

c = 5-00 ampéres. c = 5°05 ampéres. 

E = 47°42 volts. E = 39°59 volts. 

R = 9°48 ohms. R = 7°84 ohms. 




















Owing to the great variability of the arc, it is, of 
course, impossible to avoid having a considerable 
average deviation with a series of successive measure- 


ments of current and electromotive force ; but, as will 
be seen, in spite of the necessarily large limits of 
variation, consistent results are nevertheless obtain- 
able. 

About 1,200 measurements were taken embracing 60 
series of 10 readings with reversals, using lengths of 
arc of from ,}, in. to } in., and currents varying from 
3 to 10 ampéres. Ordinarily we made a series of 
measurements with increasing lengths of are, keeping 
the current as nearly constant as possible by means of 
resistance coils. The variations in the current were 
rarely more than a few hundredths of an ampére, and 
as the current was measured simultaneously with the 
electromotive force, these small changes did no harm. 
The equivalent resistance for each length of are with 
the various strengths of current was obtained from the 
data given by the measurements. The following tables 
show the results reached. The first column gives the 
separation of the carbons, which is the length of the 
are, the unit being ,); of an inch, the second column 
gives the equivalent resistance in ohms, which is the 
electromotive force between the carbons divided by 
the corresponding value of the current; the third 


UPRIGHT ARC. 
TaBLe III. Tas.e IV. 


Current = 3:27 Ampéres. Current = 5°04 Ampéres. 








Length 











of are. Resistance. | Character. Length. | Resistance, | Character. 
} | 
| | | | | 
25 5°51—5-93 Ww. 1 | 567 W. (slightly.) | 
| °50 7°41 i. 2 814 | Ss. 
‘50 | 6:96* a 3 951 | mi 
1:00 9°50 * | 4 1002 | ee 
1:00 9°86* Ww. (slightly.) | 6 10°57 | “6 
| | 6 11°10 we 
| | 7 11°60 | | 
* These results were given by 
Carré carbons. 
Taser V. Tas.e VI. 


Current = 7 Ampéres. Current = 7°94 Ampéres. 















































Length. | Resistance. | Character. Length. Resistance. Character. 
"25 2°49 Ww. | *50 2°42 W. 
“50 2°89 en 1 3°09 a 

1 3°60 om 2 4°58 W. (slightly.) 
1 3°55 - | 3 5°60 s. 
2 5°28 —_ 4 6-04 > 
2 5°17 W. (low.) 5 6°32 = 
3 6°28 8. 6 6:49 - 
3 6°41 -_ 7 6°73 | ~ 
4 6°77 ~ 8 714 | - 
4 6°72 os 10 751 | - 
5 6°97 om 12 8°09 -_ 
6 7°25 = 14 8°57 99 
7 7-51 - 16 8°89 90 
8 7°80 ” | 
9 8:06 | 
12 8°97 ao | 
12 8:90 ‘ie | 
14 931 S. (flaming.) 
Tasie VII, 
Current = 10:04 Ampéres 
Length. | Resistance. Character. 
50 1°86 = | 
1 2°30 sa 
1 219 | | 
1 2°34 | is 
2 2°95 8. | 
3 3°94 “ | 
3 3°74 ' W. (low. © | 
4 4°45 | 
5 4°67 o | 
6 4°91 | 9 
7 508 | a 
8 5°32 | ~ 
8 622 | , | 
10 5°66 8. (flaming.) 


























THE TELEGRAPHIC JOURNAL AND 


300 ELECTRICAL REVIEW. 


[SEPTEMBER 24, 1886. 





column states whether the arc was a silent (S.) or 
whistling (W.) one. The value of the current given 
over each table is the mean of the values found in the 
various separate measurements. 

From the measurements as given in the tables, 
curves were next plotted on a large scale for each 
mean strength of current, with the separations of the 
carbons as abscisse and the corresponding resistances 
as ordinates. 

These curves were in all cases found to be composed 
of two straight lines, the intersection of which corre- 
sponds approximately to the point at which the arc, as 
it is gradually lengthened passes from a whistling to a 
silent one. The curve for the whistling arc is the 
steepest. Hence, for the curve corresponding to each 
strength of current there are two different intercepts 
and two different angles made with the axis of 
abscisse#, according as the arc is whistling or silent. 
Since the intercept gives the quantity @ in the general 
equation r = a + b/, which quantity being multiplied 
by the current gives the corresponding value of the 
inverse electromotive force of the arc, it follows that 
for any particular current there is a definite opposing 
electromotive force for the whistling are as for the 
silent arc, whatever its length, but that the former is 
different from the latter, and less than it. Also, there 


with any definite current, a definite value of J, and 
hence, a simple proportionality between the variable 
portion of the equivalent resistance and the length. 
The values of ) are greater with the whistling than 
with the silent arc for the same current strength. 

From the curves plotted as described, the linear 
equations of the two branches corresponding to the 
silent and whistling arcs were obtained. These are 
given in tables VIII. and IX., and are numbered for 
convenience of reference. The length, /, is expressed 
in terms of the pitch of the micrometer screw, 7.¢., in 
thirty seconds of an inch. The current is expressed 
in ampéres. Lengths of arc up to}§ inch were 
observed. 


TasBLe VIII.—SiLent Arc. 








Current. No. Equation, E.M.F.=axC. 
5°04 1 yr = 7°97 + “5151 40°16 
7:00 2 r = 5°73 + ‘2611 40°11 
7°92 3 r = 5°00 + ‘2561 39°60 

10°04 4 r = 3°73 + ‘1981 37°45 

Mean ... 39°33 








TasLe IX.—WuHistTLINna@ Arc. 








—————_— 


| 











Current. No. | Equation. E.M.F.=a x. 
eras see es 
3°27 5 r= 470 + 4901 15°37 
5°03 6 r= 314 + 2531 15°79 
7:00 7 r= 210 + 1551 14°70 
7°95 8 | r=181 + 1261 14°39 
10°03 9 r = 146 + 0°7871 14°64 
Mean ... 14:98 














The fourth column of the table gives the inverse 
electromotive force corresponding to each current, as 
found by multiplying the intercept given in the 
equation by that current. It appears from the results, 
that for the silent arc the mean value of the inverse 
electromotive force is approximately 39 volts. There 
is, however, an evident diminution in this value as the 
current rises, and by reference to the equations given 
in Peukert’s paper, already cited, it will be seen that 
they also indicate the probability of such a change. 

When the are becomes very long there is an 
apparent tendency to an abnormally small value of the 
equivalent resistance. This was observed in the values 
of the resistance when the are was }4 inch long, witha 
current of 7 amperes, and when the arc was }§ inch 
long with a current of 8 ampéres. It was also noticed 












is for the whistling arc, as well as for the silent arc 


with very long arcs in which metallic salts were volati- 
lised. 

Table IX. alsoshows us an additional fact. Notonly 
is the inverse electromotive force of the silent arc the 
same for any given current, irrespective of the length 
of the arc (within the limits of whistling), but it also 
has, like that of the silent arc, an approximately 
definite value for all currents. The mean of the 
results with the silent are given in the table is about 15 
volts. There is, also (notwithstanding some anomalous 
results), the same manifest diminution with increase 
of current that we observe with the silent are. It will 
further be noticed that the constant, ), diminishes as 
the current increases, but that its value is several times 
as great for the whistling as for the silent arc. 

For both the silent and whistling arcs, the conduc- 
tive resistance (4 l) diminishes as the current is in- 
creased, at first rapidly, afterwards more slowly. 

The equations verify previous observations, in that 
the passage from higher to lower inverse electromotive 
force isa sudden one. It takes place with a greater 
separation of the carbons, and less equivalent resist- 
ance, as the current is stronger, a result agreeing with 
that reached by White from direct measurements. 
(Electrician, vol. xiv., 1884, p. 56.) The following 
figures (Table X.) taken from the curves as plotted, 
illustrate this :—The first column gives the approxi- 
mate current, the second the equivalent resistance, the 
third the separation of the carbons, at which the 
change would take place, which last is, of course, the 
abscissa of the point of intersection of the two straight 
lines representing the two varieties of arc. 











TaBLE X. 
| Dk 
| coment. | Ralatatt | Diss gee 
5-0 | 9-22 a4 = “O75 in 
7-0 | 6°47 2:8 = ‘087 in 
79 | 5°83 4:2 = +100 in 
100 4°46 S$ = 119 in 











These values would doubtlessly vary considerably 
with the nature of the carbons used for the electrodes. 

It was also noticed with the stronger currents that on 
lengthening the arc the whistle ceased slightly before 
the higher inverse electromotive force was reached. 
This appeared to be somewhat influenced by the 
quality of the carbons. In all cases, however, the line 
of demarcation between the silent and the whistling 
are was very definite. With the whistling arc, there 
was always great unsteadiness, which was very much 
diminished at the moment when the arc became quiet. 
At the same time the positive carbon suddenly 
brightened, indicating a great rise of temperature. 

A quite interesting peculiarity was noticed in the 
curves for the whistling ares. As willalso be seen from 
the equations, the lines all converge approximately 
towards a point situated behind the axis of ordinates, 
and corresponding algebraically to a negative separa- 
tion of about 9 x ,), inches, the corresponding alge- 
braic value of the resistance being about ,, ohms. 
This property of the curves furnishes a means of find- 
ing approximately the equivalent resistance of any 
whistling arc, as follows :—Divide the average value 
of the inverse electromotive force, 15°13 volts by the 
strength of the current, which gives the intercept, 4, 
corresponding to the current in question. Draw a line 
from the point of convergence as given above, through 
the upper point of the intercept, and it will be the curve 
for this current. The ordinate corresponding to any 
abscissa gives the equivalent resistance for that length 
of are. The curve for the smallest current used, 3°27 
ampéres alone shows much deviation from the rule. 
The curves for the silent arcs do not show any such 
definite point of convergence. 

(To be continued.) 
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A NOVEL RECEIVING TELEPHONE. 





THE most general form of receiving telephone in use is 
the magneto, in which the variations of currents 
induced in the line and coil react upon the magnet so 
as to influence the diaphragm. It was noticed, how- 
ever, that condensers would also act as receiving tele- 
phones, and, according to the Electrical World, Prof. 
Dolbear has embodied this in his very simple arrange- 
ment of two freely moving plates placed near each 
other and connected directly to line. As this latter 
arrangement does not permit of the passage of a cur- 
rent, the action being merely due to the static charge 
received by the plates, Mr. Orazio Lugo, of New York, 
has conceived the idea of embodying both of these 
known methods in one instrument. 

The accompanying illustration shows the new tele- 
phone in section. It contains the usual permanent 
magnet, , and, in addition, the speaking condenser, ¢, 
which consists of metallic plates, which are insulated 





from each other by paper or other dielectric. One side 
of each alternate plate of the condenser goes to line, 
and also connects with one terminal of the coil, a. 
The opposite plates of the speaking-condenser, c, 
connect with the other terminal of the coil as well as 
with the line wire. 

Mr. Lugo, who has recently patented this form of 
telephone, states that it is particularly adapted to long- 
distance telephony for the reason that the speaking 
condenser being kept charged with a sufficiently strong 
galvanic battery in the line wire it will reproduce 
speech, besides reacting on the magneto telephone. 
The reaction of the condenser upon the magnet being 
inverse to its charge, it increases or decreases the mag- 
netic saturation of the permanent magnet to a greater 
or less extent than if the reaction due to the statically- 
charged condenser did not exist, inducing the latter to 
reproduce the same speech or signals, which would 
otherwise most probably have remained silent. 

The number of plates in the little condenser need 
not exceed forty or fifty, and the diaphragm, b, may have 
a few perforations in order to better hear the condenser 
speak. 








AN ARC LAMP INDICATOR. 





THIS is an instrument for recording the feeding of arc 
lamps. The engraving, for which we are indebted to 
Industries, shows one of these indicators attached to an 
are lamp, ready for working. The instrument consists 
of a brass cylinder, A, capable of revolution in a frame, 
and driven by clockwork. The clockwork is contained 
in the case, C, and turns the cylinder, A, one complete 
revolution per hour. D is a light arm carrying a 
pencil. ; 

; The instrument is fixed by clamps, E, E, to the nega- 
tive rod, or any convenient part of the lamp, the axis 


of the driven cylinder, A, being placed parallel to the 
positive rod of the lamp. An indicator paper is 
wrapped completely round A, and is held by India- 
rubber bands, F, F. The arm, D, is clamped to the 
positive rod, and presses its pencil lightly on the paper. 
The carbons being still in contact, the cylinder is 
turned through a complete revolution by turning the 
button, G, the pencil describing a line round the paper 
corresponding to the atmospheric line of the steam 
engine indicator. This has been named the “striking 
line.” 





The apparatus is now ready for action, and nothing 
remains but to‘switch on the current to the are lamp 
and leave it to burn an hour or more. If the feeding 
of the carbons is uniform, the rate of fall of the arm, 
D, will be constant, and the path described by the 
pencil will be a spiral, which, on opening out the 
paper, appears as a straight sloping line. All move- 
ments of the arm, D, will be recorded. 








AN IMPROVED CLARK’S STANDARD CELL. 


THIS form of cell, which has been devised and patented 
by Dr. Alexander Muirhead, differs from the ordinary 
pattern in regard to the arrangement of the mercury 
electrode, whereby the combination is rendered more 
portable. 

Figs. 1 and 2 illustrate the two principal modes of 
constructing Clark cells that have been adopted hither- 
to. Zn is a rod of pure zinc supported by means of a 
cork, C, in a glass cell or vessel ; at the bottom of the 
cell is a layer of pure redistilled mercury, Hg, with 
which connection is made by means of a platinum 
wire, Pt, either hermetically sealed into the glass cell, 
as in fig. 2, or passed down a small tube attached to the 
side of the cell, as in fig. 1 ; between the mercury and 
the zinc electrodes is a paste, 8, composed of mercurous 
sulphate (protosulphate) and a saturated solution of zinc 
sulphate. 
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Both of these forms of the Clark cell, especially when 
newly set up, are unsuitable for transport; the mercury 
being free, is apt to leave the platinum wire contact, 
Pt, when the cell is inverted or upset, and to fall 
through the paste into contact with the zine rod, 
thereby either short-circuiting the cell altogether, or 
destroying the value of its electromotive force. To 
remedy this defect the arrangements shown in figs. 3, 
4, and 5 have been devised. 

The wire, Pt, which may be of platinum or plati- 
num-iridium, is coiled up in such manner as to 
form a cylindrical cage open at one end and termi- 
nating at the other in a flat spiral, from the centre of 
which the wire is continued down the middle of the 
cage and brought out through the glass cell, to form 
the outside connection. This cage of platinum is fitted 
inside either a tabular projection, T, made to the cell 
itself, as in figs. 3 and 4, or inside a separate piece of 
glass tubing, X, as shown in fig. 5. 

Another way of constructing a cage or enclosure for 
the reception of the mercury in these cells is to place a 
piece of platinum wire gauze or perforated platinum 
sheet over the end of the tubular projection, T, or glass 
tube, X, and to connect it by binding to the platinum 





wire connection, Pt, which passes through the glass 
cell. 

It is found that Clark standard cells improved in the 
manner above described have the advantage of being 
more constant in electromotive force when subjected 
to vibration or rough treatment than those made 
according to figs. 1 and 2, besides being more portable. 
The mass of mercury when confined in chambers con- 
structed of platinum in the above manner, adheres 
firmly to the platinum connection and does not 
separate readily from it. 








ELECTRICAL APPLIANCES FOR RAILWAYS. 





THE director of the railway telegraphs of Sweden, 
Hr, Stork, has invented an apparatus worked by elec- 
tricity, which indicates to an approaching train whether 
everything is clear for its entering a station, or the 
reverse. In order to accomplish this the inventor 
fastens with screws two little hermetically-sealed 
boxes of cast iron to the side of the rails, at a 
distance of 1,000 to 1,500 yards from the station, the 
boxes being fixed a few hundred yards apart. Between 
the latter, by the side of the line, a little tower 10 or 
12 feet in height is raised, provided with a dise and 
dial, which indicates the state of the line, “clear” or 
“danger,” to the driver of the train. At the station is 
an electric pile or battery, the one pole of which is 
connected with the earth, the other with an insulated 
conductor running to the tower. Here, after having 
been connected with an electromagnet, it is divided 
into two parts, each of which is again connected with 
a box referred to. When the train approaches the rails, 
and with them the boxes, are slightly oscillated, and 


this sets a metal spring in the box in motion, whereby 
the insulated conductor in it is electrically connected 
with the earth. The circuit from the electric battery 
is thereby closed, the electric current is opened, which 
sets a simple wheel in the signal tower in motion, and 
this turns the dial on the disc on “clear.” This occurs 
as the engine passes over the first box ; when it passes 
the second one the dial is turned back on “ danger,” 
making everything ready for the next train. By the 
aid of a special wire between the signal tower and a 
controlling apparatus at the station, indication is given 
in the latter place whether the signals have been made 
aright. Ifthe station be not clear to receive the train 
the current is kept closed in that place, whereby the 
dial remains pointing to “ danger.” 

This invention has proved so successful and reliable 
that fifty railway stations in Sweden are to be provided 
with it. 

Hr. Stork has also constructed an electrical apparatus 
the object of which is to warn people at railway cross- 
ings of an approaching train, and one which indicates 
at a station the exact spot in which a train happens to 
be; but the latter have as yet only been tried 
privately. 





THE BRITISH ASSOCIATION. 





(Specially Reported for the “ Electrical Review.’’) 


REPORT ON MAGNETIC OBSERVATIONS. 


(Section A.—Mathematical and Physical Science ) 
Monday, September 6th. 


Seconp report of the committee, consisting of Prof. Balfour 
Stewart (secretary), Sir William Thomson, Sir J. H. Lefroy, 
Sir Frederick Evans, Prof. G. H. Darwin, Prof. G. Chrystal, 
Prof. S. J. Perry, Mr. C. H. Carpmael, Prof. Schuster, Captain 
Creak, and Mr. G. M. Whipple, appointed for the purpose of 
considering the best means of comparing and reducing mag- 
netic observations, drawn up by Prof. Balfour Stewart. 

Ir is with deep regret that the committee record the death of 
one of their number—Captain Sir Frederick Evans, so well 
known for the valuable contribution which he has made to terres- 
trial magnetism. His eminent scientific qualities combined to 
make him a greatly esteemed member of this committee, who now 
deplore his loss. 

The committee have added to their number the following 
gentlemen :—The Astronomer-Royal, Mr. William Ellis, Prof. 
W.G. Adams, and Mr. W. Lant Carpenter. They could hardly 
consider their list complete without the addition of the first two 
names, and they are glad that, although not members of the 
British Association, these gentlemen were not unwilling to serve 
on one of its committees. 

Since the last meeting of the association Mr. G. M. Whipple has 
made a comparison between the method of obtaining the solar- 
diurnal variations of declination adopted by Sir E. Sabine, and 
that of Mr. Wild. These methods were applied to three years’ 
observations at the Kew Observatory, and the results were com- 
pared with those deduced by the Astronomer-Royal from the 
same three years at Greenwich. (The comparison will be found 
in Appendix IV. to this report.) 

The committee think that this comparison deserves careful 
study, but they do not feel themselves able to pronounce as yet 
upon the comparative merits of these various methods. Never- 
theless, they are of opinion that it is highly desirable to record 
the daily mean values (undisturbed) of the three magnetic 
elements side by side with their solar-diurnal variations 
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It will be seen by Appendix III. that Sir J. Henry Lefroy has 
continued his comparison of the Toronto and Greenwich observa- 
tions. He has obtained from the smooth curves—that is to say, 
taking Mr. Wild’s method—results which appear to him to show 
that the turning-point of the declinations is decidedly later in 
local time at Toronto than at Greenwich. Sir J. H. Lefroy attri- 
butes this to the fact that these two stations are on different sides 
of the Atlantic.* 

Appendix II. exhibits, by aid of a diagram, an interesting com- 
parison of Senhor Capello between the diurnal variation of the 
inclination, and that of the tension of aqueous vapour. It is 
remarkable to notice the great similarity between these varia- 
tions; a similarity which holds separately for each month of the 
year. Senhor Capello hopes that these results may be confirmed 
by a more extended series of observations. 

The researches to which allusion has now been made refer to 
the solar-diurnal variation, excluding disturbed observations. 
With respect to disturbances, Sir J. Henry Lefroy has continued 
his comparison of Toronto and Greenwich, and his results are 
indicated in Appendix ITI. 

Prof. W. G. Adams has, it is well known, made extensive com- 
parisons between the simultaneous traces of magnetographs in 
various places. He is at present engaged in such an under- 
taking, and the committee are in hopes that when this is com- 
pleted he will give them the benefit of his experiences. 

Captain Creak and other members of the committee feel dis- 
posed to consider the continuous observation of earth currents an 
important part of magnetic work. 

The Rev. S. J. Perry and Prof. Stewart (Appendix V.) have 
completed their preliminary comparison of certain simultaneous 
fluctuations of the declination at Kew and at Stonyhurst in a 
paper which has been published in the “ Proceedings of the Royal 
Society,” No. 241,1885. The results are virtually those which were 
stated in the last report of the committee. The comparison is 
being continued and extended. 

Prof. Stewart and Mr. W. Lant Carpenter (Appendix VI.) have 
given the results of other four years’ reduction of Kew declina- 
tion disturbances classified according to the age of the moon. 
These are very similar to the results of the first four years given 
in our last report. The same observers give a comparison ex- 
tending over four years given in our last report of the declination 
disturbances and wind values, which appears to them to show that 
there is some relation between these two phenomena. They are 
anxious to continue and extend both these inquiries. 

Prof. Stewart has pointed out certain general considerations 
which appear to indicate that the solar-diurnal variation may 
perhaps be caused by electric currents in the upper atmospheric 
regions. Dr. Schuster has likewise made a preliminary applica- 
tion of the Gaussian analysis, tending, in his opinion, to confirm 
the hypothesis that currents in the upper regions are the cause of 
these variations.+ 

By this analysis Dr. Schuster obtains certain relations between 
the solar-diurnal variations of the three magnetic elements which 
ought, in his opinion, to hold, on the hypothesis that these varia- 
tions are caused by currents in the upper atmospheric region. 
One of these is, that the horizontal force component of the daily 
variation ought to have a maximum or minimum at the same time 
when the declination component vanishes—that is to say, attains 
its mean position. Another is, that the horizontal force ought to 
be a maximum in the morning and a minimum in the afternoon 
in the equatorial region, while in latitudes above 45° the minimum 
ought to take place in the morning. A third is, that in the equa- 
torial region the maximum of horizontal force ought to be coinci- 
dent with the minimum of vertical force and vice versa. 

The conclusions are considered by Dr. Schuster to be sufficiently 
well confirmed by observations, and thus to render hopeful the 
first attempts to apply the Gaussian analysis to the solar-diurnal 
variation. 

The appendices of Captain Creak (I.) and of Dr. Schuster (VII.) 
have reference to this subject, and maintain the importance of 
some action being taken by the committee to prepare for a 
thorough application of the Gaussian analysis to the magnetic 
variations. 

_It will be seen from the remarks of Dr. Schuster that some 
time must elapse before observations are obtained sufficiently 
good and complete to justify a systematic application to them of 
mathematical analysis. This circumstance has induced the secre- 
tary to lay before the committee in Appendix VIIT. a provisional 
working hypothesis regarding the cause of the periodic variations 
of terrestrial magnetism which has gradually grown up by con- 
tributions from various quarters. 

While this committee do not hold themselves responsible for 
the various statements contained in this hypothesis, they would 
point out the desirability of ascertaining to what extent well- 
known magneto-electric laws may succeed in accounting for the 
phenomena of terrestrial magnetism, and likewise the desirability 
of ascertaining to what extent the magnetic earth appears to be 
subject to the laws of ordinary magnets. 

A preliminary working hypothesis of this nature might serve 
to elicit facts while the material for the Gaussian analysis is 
being completed, and it would add to the interest of the final 
result if we should obtain reason to think that decline currents 





_* See Appendix by Sir G. B. Airey to the Greenwich observa- 
tions, 1884. 
t+ An account of these researches will be found in the Philoso- 
phical Magazine, April and May, 1886. 


in the upper atmospheric regions are at once the immediate 
causes of magnetic variation and the effects of atmospheric motions 
in these regions, so that a knowledge of the one set of currents 
might sao! enable us to determine the other. 

Fina ly, in Appendix IX., we have a practical example by Mr. 
C. Chambers of the method of reduction which he suggested in an 
appendix of the last report of this committee. 

The committee have drawn £10 10s., leaving to the Association a 
balance of £29 10s. They would desire their reappointment, and 
would request that the sum of £50 should be placed at their dis- 
posal to be spent as they may think best on the researches men- 
tioned in this report. 


ON DISTRIBUTING ELECTRICITY BY TRANSFORMERS. 
By CHarLes ZIPERNOWSEY. 

(Section G.—Mechanical Science.—Monday, September 6th.) 
Arter a brief reference to the several attempts that have been 
made to overcome the difficulties in the way of lighting a consider- 
able area by means of electricity since the subdivision of the 
electric light has become an accomplished fact, the author points 
out thata practical system of distributing electric energy over a 
large area can only be based upon the use of high tension currents 
for conveying the energy from the generating centres, in com- 
bination with some mode of reducing the high tension to the 
limits of difference of potential which can be made use of without 
danger or difficulty. This limit is at present about 100 volts. 
Many methods have been suggested for meeting these conditions. 

Thus a counter electromotive force can be introduced into the 
high tension circuit, as in the case of accumulators, and the ter- 
minals of such a device connected with the lamps, &c. The cost 
is, however, a grave defect of this system, and the high tension 
current which exists at each lamp might lead to fatal con- 
sequences. 

After referring to the electric transmission of power as another 
means of overcoming the difficulty, the author discusses the use 
of induction coils or “ transformers ” in some detail, tracing their 
use in the first instance to C. W. Harrison in 1857. Among sub- 
sequent workers Jablochkoff, C. T. Bright, Fuller, Varley, 
Haitzma Enuma, and Gaulard and Gibbs are mentioned; and he 
points out that the want of success was in great part due to the 
fact that the transformers were connected up in series, an arrange- 
ment which is only suitable for use with an invariable number of 
lamps in any one secondary circuit, or when each transformer 
supplies only one lamp. 

Besides considerations in regard to cost the conditions to be 
satisfied by a system of electric distribution are stated as 
follows :— 

1. Perfect independence of the several consumption devices. 

2. Absolute and relative economy so that the consumption of 
energy is in proportion to the number of lamps in use. 

3. All regulation to be concentrated at one central station. 

The author then proceeds to describe the method he has devised 
in ys ey with M. Max Déri, and with the assistance of M. 
O. T. Blathy, to satisfy the above conditions. 

This is based on the fact that, with a constant primary tension, 
the secondary one will vary only in proportion to the internal 
resistances of the coils; and as the resistance of each coil is less 
than 1 per cent. of the external resistance, the secondary tension 
will not vary more than 2 per cent., whatever be the intensity of 
current supplied to the consuming device. Constancy in the 
primary tension at the transformer terminals is secured by con- 
necting them in multiple arc with the main line, and the arrange- 
ments are such that current and tension are distributed in the 
primary circuits, much as in a low tension direct supply system, 
the transformers simply acting as tension-reducing devices. 

Instead of the old Ruhmkorff coil pattern of transformer a form 
is adopted such that the lines of magnetic force circulate entirely 
in iron, or as nearly so as possible, by which arrangement a con- 
siderable economy of magnetising force is effected and other 
advantages are at the same time gained. Two forms of trans- 
former made on these principles are described, as well as the self- 
regulation of alternating current machines, which is especially 
valuable in installations of moderate size. 

This system is at present in use in the towns of Gerona, in 
Spain, Lucerne, in Milan, and stations are in course of erection in 
Turin and Rome. The arrangements for the last named are 
explained in detail and illustrated by a diagram, and the author 
concludes by pointing out that, although the last word has not 
yet been spoken in relation to the distribution of electricity over 

rge areas, the above system is the only one with which he is 
— that approximates to the fulfilment of an ideal dis- 
tribution. 








ELECTRICAL STANDARDS. 
(Section A.—Mathematical and Physical Science.) 
Report of the Committee, consisting of Prof. G. Carey-Foster, 
Sir William Thomson, Prof. J. Perry, Prof. Ayrton, Prof. W. 
G. Adams, Lord Rayleigh, Dr. 0. J. Lodge, Dr. John Hopkinson, 
Dr. A. Muirhead, Mr. W. H. Preece, Mr. H. Taylor, Prof. 
Everett, Prof. Schuster, Dr. J. A. Fleming, Prof. J. F. Fitz- 
gerald, Mr. R. T. Glazebrook (Secretary), Brot. Chrystal, Mr. 
H. Tomlinson, Prof. H. Garnett, Prof. J. J. Thomson and Mr. 
W. N. Shaw, appointed for the purpose of constructing and 
issuing practical standards for use in electrical measurements. 
The Committee report that the work of testing resistance coils 
has been continued at the Cavendish laboratory, and a table of 
the values found for the various coils examined is given. 
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We. obese, eee ~~ = legal ba a 
Warden & Muirhead, B 40 C.C.L. 155... ‘99872 11% 
Warden & Muirhead, B 41 C.C.L. 156... 9°98404 11°25 
Stuart, 5 C.C.L. 157 nee oe paw 1:00163 10% 
Stuart, 6 C.C.L. 158 ase “aa 10°00642 17° 
K. M., C.C.L. 159... wae ans a ‘99729 12° 
Elliott, 160 C.C.L. 160... on i “99801 11° 
Elliott, 161... ice oa es ace ‘99791 11°4 
Elliott, 162... non an es are ‘99877 11°4 
Cc. U., 9 C.C.L. 163 “a0 — ve “99982 12°6 
C. U., 10 C.C.L. 164... ... eos ae 9:98927 12°3 
Warden, 654 C.C.L. 165... one aor “99936 12°1 
Elliott, 167 C.C.L. 166 ... om are ‘99977 16°7 
Elliott, 168 C.C.L. 167... me nee ‘99966 16° 
Elliott, 169 C.C.L. 168... ieee — 9°9968 16°1 
Elliott, 170 C.C.L. 169... oe eae 9:9975 16°1 
Elliott, 171 C.C.L.170 ... ais eee 99-920 14°7 
Elliott, 172 C.C.L.171 ... ea = 99°917 14°7 
Elliott, 165 C.C.L. 172 ... és nan 1:00003 a7” 











Messrs. Elliott Bros. called the attention of the Secretary 
during the spring of the current year to the fact that in some of 
the coils the paraffine used for insulation acquired in time a 
greenish tinge which is most marked round the interior of the 
case and round the places at which the copper of the connecting 
rods comes in contact with the paraffine. Careful examination 
shows this green tinge in almost all the coils; and an analysis 
of the paratline made by Mr. Robinson of the chemical laboratory 
at Cambridge, proved the colour to be due to a very slight trace of 
copper. The insulation resistance of several of the standards was 
therefore tested by passing the current from 24 Leclanché cells 
through a high resistance galvanometer and the coil from the 
case through the paraffine to the wire. This resistance for most 
of the coils tested was found to be from 8,000 to 10,000 megohms. 
One coil, in particular,sent by Messrs. Elliott, in which the green 
colouration was most marked, had a resistance of 5,000 megohms. 
Thus it is clear that the resistance of the coils is not seriously 
affected by the presence of the copper in the paraffine, but at the 
same time it becomes necessary to watch closely for any changes 
which may occur and to select very carefully the material used. 

There appears to be great difficulty in getting rid of all the 
acid used in the manufacture of the apparatus. The only coil 
among those tested which showed an insulation resistance so low 
as to be serious was the one known in the reports as Flat. When 
the galvanometer of 1,700 ohms resistance was shunted with four 
ohms a deflection of 80 divisions on the scale was obtained. The 
same deflection was obtained when the resistance in circuit was a 
megohm and the shunt was about 20 ohms. Thus the insulation 
resistance of Flat was only about one-fifth of a megohm or 200,000 
ohms. ‘Two coils of special interest have recently been sent to be 
tested ; one from Prof. I of L—- will correct his determina- 
tion of the ohm with those made in Cambridge, while the second 
is a coil of 10 B.A. units from the Johns Hopkins University, 
which has been compared with the coils used in the determination 
of the ohm there. ‘The results of the observations on those coils 
are, however, not yet completely worked out. 

The committee wish to express their sense of the great desir- 
ability of establishing a national standardising laboratory for 
electrical instruments on a permanent basis, and their willingness 
to co-operate in the endeavour to secure the same. 

The committee have had under consideration the question of 
the means to be taken to secure the general adoption of the reso- 
lutions of the Paris Congress. The committee have received, by 
the kindness of the French Government, a specimen of the 
platinum iridium wire, of which it is proposed that the French 
national standards of resistance should be constructed. They hope 
shortly to make a series of measurements of its specific resistance 
and temperature co-efficient. In conclusion, they would ask to be 
re-appointed with the addition of Mr. J. T. Bottomley, and a 
grant of £50. 





ON VARIATIONS IN THE VALUES OF SOME STANDARD 
RESISTANCE COILS. 


By R. T. Guazesroox and T. C. Firzparricx. 


(Section A.—Mathematical and Physical Science.) 
Tuesday, September 7th. 


THE values of the legal ohm standards have been carefully deter- 
mined for various temperatures. The observations on the coil 
C.C.L. 100, extending from November, 1884, to January, 1886, are 
all satisfied by the value ‘998770 legal ohm at 12° 28 with a tem- 
perature co-efficient of *000272 per 1° C., while the values for 
C.C.L. 101 fall into two series, the one set, November, 1884—July, 
1885, giving a mean value ‘998815 legal ohm at 14° 15 with a co- 
efficient of -000259, while the second series gives ‘997860 at 10° 98 
with a temperature co-efficient of ‘000272 per 1°C. From this it 
follows that at 12° during the intervals between the two series of 
observations the resistance of C.C.L. 101 fell by about ‘00015. The 
low temperature co-efficient of series (1) is due to the fact that 
the high temperature measurements were made some eight 
months after the low. It is thus necessary to avoid the use of 


newly made coils for accurate work, and to test them repeatedly 
against the standards. 

Two 10 ohm coils were also tested. They were made of the same 
platinum silver wire ‘015 inch in diameter. Yet one was found to 
have a temperature co-efficient of -00289, and the other of -00312 
per 1° C. It is thus of importance, to ensure accuracy, to 
determine the temperature co-efficient of each individual coil used 
for an important research. ‘ ; 

Observations on the temperature co-efficients of the coils of 
higher resistance are still in progress. 





ON MAGNETIC HYSTERESIS. 
By Prof. G. Forses. 
(Section A.—Mathematical and Physical Science.) 
Tuesday, September 7th. 


Pror. Ew1ne * has made a contribution to the science of magnet- 
ism which has only lately come into the hands of scientific men, 
but which is certain to lead to an extension of our powers in deal- 
ing with applications, as well as with the theory of magnetism. 
Lord Rayleigh has already drawn deductions from it in a paper 
communicated to the Philosophical Magazine for August, 1886. 

The consequences which I wish to draw from it have reference 
partly to practical applications, and specially to secondary 
generators or transformers, and partly to Weber’s molecular 
theory of magnetism. : : 

If a coil of wire carrying an electric current encloses an iron 
core, whose length is at least 400 times its diameter, or which is 
of a ring shape, the magnetic induction produced at the middle of 
the bar, or at any part of the ring, is due altogether to the direct 
action of the electric current since there is no free magnetism. 
In this case the magnetic force is proportional to the electric 
current. 

A curve may be drawn in which abscisse denote electric current 
or magnetic force, and ordinates represent magnetic induction. 
As the magnetic force is increased a curve is traced, but this curve 
is not retraced as the magnetic force decreases. If the magnetic 
force reach alternately a positive and a negative maximum a closed 
curve is traced, the area of which indicates the work done upon 
the iron core in a cycle of these operations, just as the area 
of the curve traced by the steam engine indicator measures the 
work done by the engine in a complete cycle of the movements of 
the piston rod. 

The nature of this curve shows that we cannot express the 
magnetic induction in terms of the magnetic force alone. It is 
also a function of the history of the iron in the immediate past. 
This phenomenon is called magnetic hysteresis. ‘ 

A figure (taken from Ewing) shows the increase of magnetic 
induction from zero to a maximum with increase of magnetic 
force and the subsequent cycle produced. The arrows indicate 
the direction in which the curve is traced. nee 

If the iron be subjected during the process of magnetisation to 
mechanical shocks these peculiarities disappear and the induction 
becomes a pure function of the magnetic force. It is generally 
supposed that the tremors of a dynamo machine prevent the 
effects of magnetic hysteresis from showing themselves. This 
may sometimes be the case. It is not always so. In the first 
model non-commutating dynamo constructed by me the electro- 
motive force did not diminish 10 per cent. after the existing cur- 
rent was reduced to zero. That model consisted of a long 
cylindrical electro-magnet rotating about its axis, its poles being 
connected by a soft iron cylinder with closed ends. 

In secondary generators hysteresis must play an important part. 
In this case the magnetising force is due to the sum of the two 
currents in the primary and secondary coils. Now the maximum 
value of the current in the primary is reached earlier than the 
maximum of the sum of the two currents, and the maximum of the 
secondary currents later. This fact introduces interesting 
modifications in the form of the magnetic indicator diagram of 
the two circuits towhich I wish to draw attention. I will suppose 
that the maximum of magnetic induction is coincident in time 
with the maximum of the algebraical sum of the primary and 
secondary currents. 

The phase of the primary current may precede, and the phase 
of the secondary current may follow, that of the magnetic induc- 


tion by a value varying from o to + when T is the period of a 


complete cycle. The currents are taken as harmonic functions of 
the time. To transform Ewing’s cyclic curve of hysteresis into 
the corresponding diagram for the primary or secondary circuit 
whose phase is + a or — a in advance of the phase of induction. 
Let the maximum abscisse represent the magnetic force due to 
the maximum force due to the maximum current in that circuit, 
and describe a circle with this abscisse as radius, and the zero of 
co-ordinates, 0, as centre. { : 

Take any point, rp, on Ewing’s curve. Draw its ordinates, P, M. 
Let this line produced, if necessary, cut the circle in qq. This 
line cuts Ewing’s curve in two points, P,P’. If p be the higher of 
these points, operate on Q the higher of Q q', and contrariwise. 
Draw Q @! inclined to o q at an angle + aor — a. Draw the 
ordinate q! m! and cut off P' m’ = pm. pP! is a point on the new 
curve corresponding to Pp on Ewing’s curve. ‘ 

In this manner other figures have been drawn for the primary 





* Phil. Trans., 1885, part III. 
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and secondary circuits of a secondary generator for cases where 


I I 
the acceleration and retardation of phase are ~, and -,. 


In all these curves work is done in a complete cycle by the 
electric circuit on the iron when the curve is traced in a direction 
contrary to the motion of the hands of a watch, and contrariwise. 
We can now notice several facts. 

1. In all diagrams for the primary circuit the curves are de- 
scribed in the same direction as Ewing’s curve, showing that it 
does work on the iron. 

2. In both diagrams for the secondary circuit the curve is 
described in the opposite direction to Ewing’s curve, showing 
that work is done by the iron on the circuit. 


I . 
3. When the acceleration of the primary is 4 no work is done 
by the iron on the primary circuit at any part of the cycle. 
I 
4. When the retardation of the secondary is 4 no work is done 


by the circuit upon the iron at any part of the cycle. 

5. In the diagram for the secondary circuit, if the retardation 
be the angle corresponding to the abscisse, 0, a, the curve passes 
through the origin and the work done in a cycle is zero. 

6. If the retardation be less than this work is done in the cycle 
by the secondary circuit on the iron core. 

7. It follows from this that owing to magnetic hysteresis the 
retardation of the secondary current cannot be less than the angle 
corresponding to the abscisse, 0, A, except in so far as it derives 
energy by direct induction from the primary. 

In most early attempts to make secondary generators the mutual 
induction of the primary and secondary coils was very slight, and 
here the retardation must be at least equal to the angle indicated. 

These remarks hardly apply to Gaulard and Gibbs’s secondary 
generator, who made it a commercial success mainly by causing 
the direct mutual induction of the circuits to be a maximum. 

Lord Rayleigh has pointed out that since hysteresial dissipation 
of energy per unit volume of iron is the same whether the mag- 
netic circuit be open or closed, while the total work done on or 
by the electric circuits is greater with an open magnetic circuit, 
therefore the most efficient secondary generator is one with an 
open magnetic circuit. This is only when hysteresial dissipation 
is the only cause of the loss of efficiency. It has appeared, how- 
ever, that in actual secondary generators hysteresial dissipation 
is but a portion of the cause of the loss of efficiency. Resistance 
of the generator itself is a principal cause, and the loss from this 
cause varies as the square of the current, and would be much 
greater with the high currents proposed by Lord Rayleigh for his 
elongated elliptical iron core than in a secondary generator with 
a closed iron magnetic circuit. The efficiency which Lord 
Rayleigh proposes to gain in hysteresial dissipation is proportional 
to the current. The loss due to resistance is proportional to the 
square of the current. 

Throughout this investigation I have assumed that magnetic 
induction does not lag behind the magnetic force. 

The second part of this paper has relation to the molecular 
hypothesis. This hypothesis, as developed by Weber and Maxwell, 
gives no account of hysteresis. Ewing has proposed a further 
assumption, that a molecule has a friction (not a viscous friction, 
but what Maxwell called striction), which prevents it from turn- 
ing until the turning force exceeds a constant value. 

It seems to me that the fewer assumptions we make the more 
near to the truth are we likely to be. Weber has made the 
assumption that a constant force tends to restore the molecule to 
its original position. The simpler assumption seems to be that in 
ideally soft iron the molecules take up positions depending upon 
the influence of the others. I suppose that when there is no mag- 
netisation the molecules naturally group themselves in pairs with 
poles of opposite name in juxtaposition, and that the value of the 
resolved part of the magnetic force required to separate them 
must reach a certain value, K, before any deflection takes place, 
and then the deflected molecule sets itself in the direction of the 
magnetic force. This seems to be avery likely hypothesis for iron 
of ideal softness. If H be the magnetic force, and @ the inclination 
of the axes of a pair of molecules to the magnetic force, the 
molecules acted upon and set with their axes parallel to the 
direction of the force are those for which sin. @ is greater 


K 
than x * he number of these varies as the magnetisation. 


Calling the magnetisation 1, we have 
11 


i= asin. @a Bp = /H? — x 
1K 


ll 


for magnetising forces less than H = K,1 = 0, for other values 
we have 


mia 


sin. 


R= £& I=0 
= Ii2x = *§5 
= L5K = °74 
= 2:0 K = “86 
= 50K = 98 
= 100K = 995 


The curve deduced from this has the characteristics of extremely 
soft annealed iron. The only want of resemblance is the sudden- 
ness in the rise of the curve after H has reached the value x. This 
would doubtless be smoothed by any want of perfect mobility of 
the molecules, such as is involved in Maxwell’s addition to 
Weber’s hypothesis ; which must be taken into account in explain- 





ing the behaviour of steel which has no connection with the cause 
of hysteresis. 

After a certain magnetisation is attained the magnetisation of the 
iron (if there be no demagnetising influence of ends) must retain 
each molecule in its axial direction, and the demagnetisation can- 
not commence until a reverse magnetic force is applied. 

The effects deduced from this hypothesis are the same in 
character as those deduced from Ewing’s friction hypothesis, but 
it seems to me that perfect mobility rather than friction is more 
likely to be the explanation of a property specially possessed by 
the softest kinds of iron, and I have thought that the hypothesis 
is at least worthy of consideration. 


Sir WiLit1am THomson said the paper was exceedingly instruc- 
tive and important. The remark with reference to work done 
which Prof. Forbes had given them from Lord Rayleigh was also 
very curious upon this part of the subject. It would be seen that 
Prof. Ewing’s work agreed perfectly with that of previous 
observers on the subject of showing magnetic retentiveness. But 
nobody had done anything to the extent that Prof. Ewing had in 
the way of pushing to an extreme the phenomenon of magnetic 
retentiveness and showing the enormous amount that might be 
retained when the material was left absolutely free from shock. 
That the shock did not drive all magnetism out was a very 
important fact shown by Prof. Forbes’s paper. 


A MERCURIAL AIR PUMP. 
By J. T. Borromury. 
(Section A.—Mathematical and Physical Science.) 
Thursday, September 2nd. 


Tne primary object of the pump described in this paper is the 
removal of the mercury which works the pump from contact with 
the external atmosphere. When the Sprengel pump is used for 
producing and maintaining a nearly complete vacuum during a 
course of experiments which lasts over a good many days or weeks, 
it is found that the mercury running down through the pump and 
discharging into the open air takes up minute quantities of air, 
which it carries with it in a state of very intimate mixture. This 
intimately mixed air the mercury does not lose in passing through 
the air traps; but the air is deposited along the walls of the 
pump head, and collects there into bubbles which, at first exceed- 
ingly minute, gradually increase toa sensible size. These bubbles 











ultimately escape from contact with the glass and deteriorate the 
vacuum. The pump described, as will be seen from the diagram, 
consists of a combination of a single fall Sprengel with a Geissler 
pump; and in addition the movable reservoir is furnished with 
an air-tight stop cock, by means of which the air is got rid of from 
that reservoir and prevented from re-entering. ; ; 

In using the pump it is first worked as an ordinary Geissler 
pump till nearly all the air of the space to be exhausted has been 
removed. In this way advantage is taken of the comparatively 
great speed of the Geissler pump. 

When a good exhaustion has been obtained the stop-cocks and 
the lift of the movable reservoir are so managed that the pump is 
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thereafter used as a Sprengel, the small remaining traces of air 
being pumped by the Sprengel into the exhausted chamber of the 
Geissler, and when a sufficient quantity of air has been collected in 
this chamber it can be removed by performing a single Geissler 
operation. 


Discussion. 

The Prestpent remarked that we have got so accustomed to 
the notion of falling, or Sprengel air pumps, that we are in danger 
of forgetting the revolution that has been brought about by their 
invention. He believed that quite a number of experiments and 
discoveries had been made solely in consequence of the invention 
of this class of air pump, and he was sure the section had listened 
with interest,to the description of a modification of it which had 
occurred to so skilled an experimenter as Mr. Bottomley. 

Mr. W. N. Suaw, M.A., enquired if Mr. Bottomley could give 
any idea of the pressure to which his pump would reduce the 
atmosphere. 

Mr. Borromtey said he had gone down to about z55a5555th of 
an atmosphere with the McLeod gauge, but of course there was 
great difficulty in knowing what the indications of the McLeod 
gauge meant. He could not, however, say how much further he 
should be able to get with his pump, which had not yet been quite 
completed. 


MILLER’S PORTABLE TORSION MAGNETOMETER. 
By Prof. James Buiytu. 
(Section A.—Mathematical and Physical Science.) 


Wednesday, September 8th. rs 


THE armature is formed of five small bars of soft iron, 5 mm. 
long and weighing 1 gramme. ‘The index wheel has its rim 
divided into ;},;ths and carries the outer end of a flat spiral 
spring, the inner end of which is firmly fixed to the long axis 
which carries the small armature bars. A fixed pointer projects 
from the ends of the case across the edge of the disc, and another 
pointer is fixed to the armature axis. In the normal position the 
pointers both point to the zero of the scale. When the arma- 











g 
Sa FIG.I. 
a 
FIG.2. 





g, graduated disc. s, spiral spring. a, armature. 

tures are placed in a magnetic field, they are turned round and 
are brought back to their zero position by coiling the spring 
through a definite angle depending upon the strength of the field. 
A constant is determined for the instrument by experiments in a 
field of known strength, or, if necessary, it can be empirically 
graduated. It is hoped that the instrument will be found of 
service to makers of dynamos for finding the strength of the field 
in various parts and also of finding the best forms of pole pieces. 
There is also exhibited a small form of attraction magnetometer. 


DESCRIPTION OF EXPERIMENTS FOR DETERMINING 
THE ELECTRIC RESISTANCE OF METALS AT HIGH 
TEMPERATURES. 

By J. T. Borromtry. 
(Section A.—Mathematical and Physical Science.) 
Tuesday, September 9th. 
THIS paper gives an account of apparatus and experiments for 
determining the electric resistance of certain platinum wires at 
temperatures varying from 0° C. up to a temperature of dull 
redness or even a little higher. The wires experimented upon 
were wires which have been used and are in use in the investiga- 
tion of heat radiation at different temperatures in vacuum and in 
air and other gases. The necessity for knowing with accuracy the 
rate of variation of electric resistance with temperature of the 
wires was explained in previous communications (1884-1885) to 
Section A of the British Association. The variation of electric 
resistance of platinum with temperature differs so much in 
different specimens that it is necessary to determine its value for 
each particular wire which is used in the investigation just 
referred to. The principal apparatus described are an air 
thermometer and a copper heating jacket, but a somewhat 
detailed account is also given of other heating apparatus employed 
and the electrical arrangements. The air thermometer used is 
shown in the diagram. It is formed from a piece of thin glass 
tube from 3 inch to } inch in internal diameter. This is allowed 
to fall in before the blow-pipe, and drawn out to a capillary tube 
at each end, and one of the ends, A, is conveniently turned up along 


the side of the bulb. The length of the bulb is from 2 inches to 
2} inches. The thermometer is filled with perfectly dry pure air 
with the help of an aspirator, and the capillary tube, A, is closed by 
drawing off a small portion by means of a finely pointed blow- 
pipe flame, care being taken that the blow-pipe flame does not 
play on the open end, which might contaminate the air within. 
When a number of those bulbs are made and filled at one time, 
the end, B, is also closed after the filling with pure air, and the 
thermometers are then ready for use. When the thermometer is 
to be used it is placed in position, and very soon after the heating 
commences the end, B, of the capillary tube is opened with a file. 
When the bulb has taken the temperature which is to be measured, 
a hand blow-pipe is brought and B is closed again. The thermo- 
meter having been removed from a hot space it is allowed to cool, 
is carefully cleaned if need be, and is then 
weighed. The weighing so obtained (after a 
7 small correction for air contained, which it is 
B often necessary to apply) gives the weight of the 

glass. The thermometer is then immersed in 
mercury or water which has been boiled and 
cooled (water is preferred by the author for rea- 
sons stated), and the extremity of the capillary 
tube, a, is cut off with a glass knife. The water 
entering fills the space with the exception of the 
air which was left in the thermometer at high 
temperature. A second weighing is then taken. 
Lastly, the end, B, is opened and the thermo- 
meter is filled with water, and a third weighing 
taken. The small portions of glass cut off are of 
course weighed by the thermometer, and care is 
taken as to drying the outside of the thermo- 
meter for weighings two and three. A barometer 
is also read at the closing and at the opening of 
the thermometer, and the temperature of the 
water used is noted. Also the observed baro- 
metric indication at opening is corrected from 
vapour pressure when water is used, care being 
taken to ensure as far as may be done that the 
air left in the thermometer is saturated with 
moisture, though the experiment is carried 
through with tolerable quickness to avoid loss of 
air by absorption in the water. Weighing num- 
ber one being subtracted from weighing number 
three, the whole volume of the thermometer 
(which must be corrected for expansion of the glass) is obtained. 
Weighing number two being subtracted from weighing number 
three the volume of air at high temperature is obtained. From 
the ratio of these two volumes the temperature is calculated by 
well-known formule. For temperatures below redness the thermo- 
meters are made of German or some hard English glass, for higher 
temperatures of combustion tubing. A few words will suffice to 
describe the copper jacket. It consists of a considerable number 
(eight in the jacket exhibited) of sheet copper cylinders, each 
having a bottom put one inside the other. These concentric 
cylinders fit each other very closely, there being only space for 
the lapping, with a few turns of the thinnest asbestos thread to 
hold them together and keep an air space of perhaps ,);nd of an 
inch. The internal diameter of the innermost cylinder is about 
linch. A stopper of woven asbestos closes the open end of the 
innermost cylinder, and supports the air thermometer of the 
electrodes of thick copper, to which the platinum wire to be tested 
is attached by silver soldering. The platinum wire is in the form 
of a spiral, with turns well separated and wide enough in diameter 
to admit the bulb of the air thermometer. The very powerful 
Fletcher’s solid flame burner gives ample heat to raise the whole 
copper cylinder and its contents toredness. Experiments described 
have shown that the temperature within the copper cylinder may 
be kept for any length of time so constant that there is no varia- 
tion of electric resistance perceptible with exceedingly sensitive 
electric measuring apparatus. ‘Temperatures lower than 300° C. 
have generally been determined with the aid of the vapour of 
liquids of high boiling points. A very convenient series of organic 
liquids was proposed by Doctors Ramsay and Young two years 
ago. The determination of the electric resistance of a wire was 
made by the potential method. An electric series is formed, con- 
sisting of a high gravity Daniel, the platinum coil to be tested, a 
known coil of platinoid on the inside of a large tin vessel filled 
with cold water (which contains a lump of slaked lime to prevent 
rusting of the vessel), and lastly, a rheostat to regulate the series. 
The electrodes of a high resistance (10,000 ohms) galvanometer 
are clipped on alternately to the standard coil and the platinum 
wire under test. 
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INDUCTION BETWEEN WIRES AND WIRES. 

By W. H. Preece, F.R.S. 
(Section 4.—Mathematical and Physical Science.) 
Tuesday, September 7th. 
(ABSTRACT.) 
Aone the Gray’s Inn Road in London, the Post Office has a line 
of iron pipes buried underground carrying many telegraph wires. 
The United Telephone Company has a line of open wires along 
the same route over the housetops situated 80 feet from the under- 
ground wires. Considerable disturbances were experienced on 
the telephone circuits, and even Morse signals were read which 
were said to be caused by the continuous and parallel telegraph 
circuits 
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A very careful series of experiments extending over some period 
proved unmistakeably that it was so, and that the well-known 
pattering disturbances due to induction are experienced at a much 
greater distance than was anticipated. 

It became of importance to find out how far these effects could 
be detected. 

Experiments conducted on the Newcastle Town Moor extended 
the area of the disturbance to a distance of 3,000 feet; while the 
effects were detected on parallel lines of telegraph between Dur- 
ham and Darlington at a distance of 10} miles. But the greatest 
distance experimented upon was between the East and West 
Coast of the Border, where two lines of wire 40 miles apart were 
affected, the one by the other; sounds produced at Newcastle on 
the Jedburgh line being distinctly heard at Gretna on a parallel 
line, though no wires connected the two places. 

Very careful experiments have shown that these effects are 
quite independent of the earth, and are probably inductive effects 
through the air. 

Distinct conversation has been held by telephone through the 
air without any wire through a distance of one quarter of a mile, 
and this distance can probably be much exceeded. 

Effects are not confined to the air, for submarine cables, half a 
mile apart in the sea, disturb each other. 


Discussion. 


Sir WiLt1Am THomson said he was quite sure they must all be 
astonished by the results of Mr. Preece’s experiments. The case 
of the 40 miles induction was particularly remarkable. He hoped 
Mr. Preece would push forward his investigations upon this 
interesting subject. He had indicated means by which, short of 
40 miles, the inductive effects might be communicated or partially 
communicated by the complicated system of cross wires which 
covers England. The result, whether it showed that the effects 
observed depended partially upon the network of the telegraph 
wires between the two lines or were not influenced by that net- 
work, would be equally interesting, and they would all look with 
the greatest interest to the results of the continuation of the 
experiments. The case of the two squares was very definite, and 
no doubt Lord Rayleigh and Mr. Preece would make out a mathe- 
matical and a practical solution of that question. Nothing could 
be more interesting from a scientific point of view, and obviously 
it was of great practical importance. In fact it seemed that when 
you speak into a telephone now you speak over the length and 
breadth of the land, and not merely to the person at the other 
end. This suggested the necessity for taking adequate means for 
secrecy in respect of telephone communication generally. 
Now that we have that tell-tale the telephone, that eavesdropper, 
when we can hear what is going on all over the country, secrets 
must be communicated in a very strict and thoroughly secret 
code. It is very essential that the telegraph and telephone 
systems should be absolutely private. 

Prof. Sinvanus THompson said he had a word of criticism for 
Mr. Preece’s paper, for he must protest against the somewhat 
general use of the word induction. He knew telegraph engineers 
called nearly everything induction which disturbed the working 
of the line, though in many cases the disturbance was due to 
dirty instruments. The 40 miles experiment he could not believe 
to be due to induction. A case occurred not long since in a tele- 
phone installation, which he knew something about, in the North 
of Ireland, where the telephone line was being run parallel with 
an electric tramway. The engineer of the line reported that it 
was utterly hopeless to work, there being such an amount of 
induction in the line that it rang the bell. That of course could 
be quite well obviated by putting up a return wire ; that was the 
cure he suggested, and it was perfectly satisfactory. He (Prof. 
Thompson) wished to take exception to some of Mr. Preece’s 
remarks respecting the two Scilly Island cables. If there was 
ove thing which would prevent induction it was having a good 
piece of metal between the two circuits. The surrounding con- 
ductor absorbed into itself the electro-magnetic effect. And in 
the case of the Scilly Island cables one cable was entirely sur- 
rounded by the sea, which was a good conductor comparatively. 
Therefore, he entirely declined to believe that induction was 
going across from one cable to the other through the sea. What 
happened was, that some of the current went along the earth 
and a portion returned through the second cable. He wished to 
enter a mild protest against the somewhat miscellaneous use of 
the word induction. 

Mr. G. K. Winter having related some of his experiences in 
the way of induction with the Indian telegraph lines, 

Prof. Biyru said he agreed with Prof. Thompson, so far that it 
was quite possible the currents spoken of by Mr. Preece might be 
due to the conduction of the earth; but he looked upon the 
results of the square experiments as deciding the matter regarding 
the induction between the two squares. When the experiments 
which Prof. Tait made shortly after the invention of the telephone 
were called to mind, those experiments having shown very defi- 
nitely that the telephone was sensitive to extremely small 
currents, provided they were interrupted with sufficient frequency, 
it was easy to see that the inductive effect between those two 
squares Ought to be sufficient to work a telephone, provided the 
frequency of the interruption were sufficiently great. He believed 
Prof. Tait’s calculation was something like this, that the tele- 
phone was quite sensitive to current from three Grove cells 
through a resistance of wire represented by the distance 
between this and the sun, It was very extremely sensitive, at 
any rate, 


Prof. Sinvanus THompson wished it to be understood that his 
remarks applied only to the case of the cables. There was no 
possible explanation except that of induction of the square to 
square experiment ; but where you had the earth between he 
believed by far the greater part of the so-called induction was 
simply leakage, otherwise conduction through the earth. 

ANOTHER MemBER of the section said he had no doubt that the 
electric tramway alongside which a telephone wire was laid, to 
which reference had beon made by Prof. Thompson, was the Newry 
and Bessbrook line. He (the speaker) could give an example, in 
the case of the Giant’s Causeway electric tramway, where the 
line ran six miles alongside a Post Office telegraph wire, which 
was only 28 feet distant from the conductor rail. During three 
years’ working they had never had a single complaint of interfer- 
ence with the messages; in fact, no complaint whatsoever was 
made by the adjacent post office. He put this forward as a case 
where the induced action did not take place to any militating 
effect upon the telegraph wire. With judicious forethought the 
Post Office sought, when the company moved for an Act of Parlia- 
ment to extend its line, to put very great restrictions upon the 
line with reference to the conductor rail, and they would have 
gone so far as to have put them off the road entirely. They 
would not have given the company permission to work at all 
within their district, but upon showing the full case to them they 
altered their original stipulations, and gave permission that the 
conductor rail might be brought within a certain distance of the 
telegraph wire. 

Prot. Poyntine asked Mr. Preece whether it was not possible 
to arrange the circuit so as to decide the question whether the 
effects observed were due to induction or to earth currents, 

Mr. Preece, in replying to the discussion, said he would like to 
disabuse everybody’s mind at once of any notion that there was 
the slightest chance of secrecy being violated. On a Sunday 
morning, perhaps, when only one message might be sent from 
Birmingham to London, it might be possible for telephones within 
a certain range to read what was going on. But, in the first 
place, safety lay in the multitude of messages on the wires, 
which produced an incessant pattering in the telephone as of 
falling rain. More than that, it was only possible to read those 
Morse signals on a line worked with single currents. Delany’s 
multiplex system, which he had explained to Section G the day 
before, and which it was the intention of the Post Office to adopt, 
would render impossible the slightest chance of over-hearing. It 
was absolutely impossible now to over-hear anything that was 
going on when the Wheatstone apparatus was in use. But the 
matter of those disturbances between telegraph and telephone was 
as simple as possible. The Post Office invariably used a metallic 
circuit, and why telephone companies had been so foolish, so 
falsely economical, as to depend on a single wire, was one of those 
things which were very puzzling. In the Post Office, as soon as 
ever he (Mr. Preece) was perfectly satisfied that induction was 
the main cause of the disturbances which occurred, he decided to 
use double wires, and now he used nothing else anywhere. With 
regard to Prof. Silvanus Thompson’s remarks, he (the speaker) 
did not say he believed the whole of the effects were absolutely 
due to induction ; that would have vitiated rather the conclusions 
of those experiments which he had determined to pursue, experi- 
ments which would be similar to those suggested by Prof. Poynt- 
ing. Between London and the Welsh coast he should take 
metallic circuits here, there, and everywhere, and thresh the 
question out thoroughly, because it was really important, and few 
people had any idea that inductive effects would extend to such an 
enormous distance. 








THE OPERATION OF MOTORS FROM ELEC- 
TRIC LIGHT AND POWER STATIONS.* 


By T. C. MARTIN. 


Wuen I find that more than one hundred electric light companies 
have the words “and power ” in their titles, I come to the conclu- 
sion that they mean something by it, and the drift of the paper I 
had the honour to present, as a proxy, before the association last 
February on motors, was that it is worth the while of electric 
light men to pay attention to the questions involved in the dis- 
tribution of power electrically. ‘The “faith” exhibited by a 
high-sounding corporate name can be profitably seconded by 
“works.” Electric light men, for the reason that they, more 
than any others, are familiar with the modern problems of heavy 
electrical engineering, are the best qualified to introduce electric 
motors to public notice, and the further I investigate this subject 
the more deeply do I become convinced that there is hardly a 
locality where an electric light plant exists in which also electric 
motors cannot be instaJled remuneratively. 

At the present time, the feeling with regard to motors is in 
many quarters so sanguine that it amounts to a “boom.” Now 
“booms ”’ are just as bad in their way as inflation of the currency, 
or any abnormal display of high spirits and strong imagination. 
But in the case of electric motors, the “boom,” if there be one, 
has been slightly delayed. Historically, the electric motor anti- 
cipates in practice the electric telegraph, the electric light, the 
telephone, and the storage battery, yet to-day it has less import- 


* Read before the American National Electric Light Associa- 
tion, Thursday, September 2nd, 
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ance than any of these, except possibly the last. I venture the 
opinion that in the near future the relative prominence of these 
applications will be somewhat changed. Perhaps it is well that 
the greater perfection of the electric motor has been delayed, and 
even to-day is tardy. Its ultimate success has depended upon 
improvements in primary batteries, in secondary batteries, in 
dynamos, steam engines, boilers and furnaces burning cheap 
fuel, upon improvements in wires and in line construction, upon 
the development of modern ideas of urban convenience, and in no 
small degree upon the multiplication of small industries requiring 
power minutely subdivided, yet, like the Eastern genii, ready at 
beck and call. I might, indeed, assert that the electric motor 
had, for its full fruition, to await the growth of the modern idea 
of centralisation, through whose influence we are led to depend on 
central stations and agencies for light, time and heat; ice, water 
and air, “ patent inside ’’ newspapers, associated press despatches, 
and almost every one of the comforts, conveniences and nuisances 
specially distinguishing modern life from that of the days gone 
by. The electric motor is the latest, in many respects the most 
effective realisation of the idea of centralising productive effort 
with the view of gaining the greatest good for the largest number, 
yet leaving the individual a larger freedom than he ever enjoyed 
before. Mr. Henry George, the economist and social reformer, 
told me the other day that he feared electricity would be monopo- 
lised like other forces, and that though the electric motor would 
enable manufacturing producers to work cheaply on a small scale 
and widely scattered, it could only mitigate the evils of the 
private ownership in land that now crowds our working popula- 
tion into dens and hives near their places of employment. I am a 
little more cheerful and optimistic than he. While Iam not one 
of those who arouse Mr. Matthew Arnold’s anger by looking 
upon railways, cheap postal service and electrical applications as 
marks of the millennium, I do prize them, especially electricity, 
as means to the end of gratifying the instinct of man for expan- 
sion, and affording him the opportunities that enlarge and secure 
his existence. 

That way lies the social philosophy of the electric motor, whose 
wires can be run through a key hole, into a tenement or out 
through country districts, and whose uses are common to all in 
need of power. Now a few words on the practical side of the 
subject. At the present time, the application of the electric 
motor divides itself into two departments, both of interest to elec- 
tric light men, that of street railways and that of industrial work. 
A brief glance may be taken at each department separately and, 
first, at that of street railways. As nearly as I can estimate, with 
close figuring on each of the roads, over a million passengers have 
already been hauled by electric locomotives in America, while the 
number in Europe far exceeds that. Such a factis significant in 
itself in these days of rapid change of system and greater atten- 
tion tocomfort in travel. Probably we shall not have to wait 
for an epizooty in the car stables before we see a very general 
adoption of electricity in the propulsion of street cars. The 
Baltimore Daft Electric Street Railway, over which many of you 
travelled in heavy slush and rain last February, is now in its 
second year of operation, without any electrician in charge, and 
contemplating an extension. The cost of electric power per day 
is $12, as compared with $18 for horses under the old system ; 
and the cost per passenger last year was °83 cent., or about half 
as compared with 1°55 cents in 1884. 

The Daft system is in use at Revere Beach, Mass., and is now 
being introduced on the street car lines at Los Angeles, Cal., and 
elsewhere. The Van Depeole system of electric locomotion is in 
use in or under contract for several cities, among which may be 
named Minneapolis, Montgomery, Ala. ; Windsor, Ont.; Detroit ; 
Scranton, Pa.; and Appleton, Wis. The figures will, I hope, be 
presented by Mr. Van Depeole himself, showing results of great 
economy as compared with mule or horse-power traction. In 
Philadelphia, Mr. H. M. Schlesinger has a good system operating 
on a half-mile track, and one that will be introduced at more than 
one pointearly next year. The Bentley-Knight system that was 
successfully tried in Cleveland last year. can now be seen in 
operation at the Providence Locomotive Works, Rhode Island. 
And last, though very far from least, is the system of Mr. Frank 
J. Sprague, who has worked out his inventions and plans with a 
thoroughness and ingenuity that must awaken admiration in 
everyone. I am not at liberty just now to explain the details of 
the system ; they will probably be made public in a short time. 

To show what is thought of elevated electric railways, I may 
quote Prof. Henry Rowland, the distinguished physicist of Johns 
Hopkins University. As to this system he says :—“ Altogether 
there is no doubt in my mind that Mr. Sprague’s method of 
working motors for electric railways is thoroughly scientific, and 
that it has many advantages from a practical point of view. It is 
also decidedly more economical than any other that has been 
brought to my notice, and will certainly accomplish what is 
required in such a case, namely, the moving of a train of cars 
from one station to another in the least time, with a given 
maximum speed, and with the greatest economy of power and 
least wear and tear of machinery.” Ishould add that Mr. Daft 
is also resuming his work, with heavier motors, on the New York 
elevated roads. 

Mr. Sprague has for some time past had a car propelled by his 
motor running on the Thirty-Fourth Street branch of the New 
York elevated railroad, 10 blocks away from the generating 
station. I mention these facts because many minds are at work 
on electric street railway problems, because the enterprise will be 
carried out, and because electric light men operating large 
stations, as many of them now do, know that they can easily 


generate and handle the large currents necessary. In fact, if 
they will seize their opportunities, many of the street railways 
will soon be operated electrically by electric light men. The 
whole new motor business is legitimately theirs, just as the electric 
light field and that of telephony opened up new careers to tele- 
graphers. In electricity, we rise on the stepping stones of our 
old selves to greater things. Some electric light men will 
naturally say that they are at present as busy as they need be, 
and it is true that the electric light man has yet to be evolved 
who can say, with Walt Whitman, “I loaf, and invite my soul.” 
Still, I think that most of you will ina few years be interested 
directly in street-car operation. 

The second department in which motors are being used to-day 
is the industrial ; although, even already, the industrial work is 
subdividing itself. The number of small electric motors in use 
to-day industrially in this country may be put at certainly far 
beyond 5,000. Of the old familiar Griscom motor, several hundreds 
have been put in use ; of the Stockwell motor, about 1,000 have 
already been called for; Daft motors are in use in New York, 
Boston, Worcester, Providence, Coney Island, and other places. 
Sprague motors are running in New York, Chicago, Boston, Pitts- 
burgh, Des Moines, Elgin, Oskaloosa, Shamokin, York, New 
Brunswick, Fall River, New Bedford, Milford, Taunton, and 
Lawrence, Mass. ; and there are also a great many Brush, Baxter, 
Pendleton, Bergmann, Keegan, Edgerton, Reckenzaun, Ayrton 
and Perry, Diehl, Roberts, Crocker, and Curtis, and other motors 
in use all over the country, on work of the most varying nature. 
A few exemplifications of their use by electric light companies 
will perhaps be interesting. In Philadelphiathe Brush Company 
is running about 250 Stockwell motors and 1 H.P. motor. The 
small motors are chiefly on factory sewing machines, but some are 
on fans and jewellers’ lathes. They are generally giving satisfac- 
tion, and if the company could only get its wires to the places 
wanting motors, the number in use would be quadrupled. Mr. 
M. D. Law, the electrician of the company, who has charge of 
this department, operates 18 of the small motors with the power 
required for one arc light, if they all of them run together at one 
time ; but in practice he has no trouble in running from 30 to 40 
with the same power, as they are never all on together. The 
charge for the current is $5 per month for the first four motors 
and then $1 per month for each additional motor. All motors are 
wisely sold outright, the company only renting the current for 
them. At the Brush-Swan station, Cheyenne, Wyoming, Mr. E. 
P. Roberts is building his own motors and finding a wide variety 
of use for them. One runs an evening paper, another a gun- 
smith’s lathe and emery grinder, and two others cut up sausage 
meat for butchers. In the case of the gunsmith, the charge is 10 
cents. per hour per horse-power. The motors are run from Brush 
storage batteries on the day incandescent circuit, and at night 
from the dynamo, the potential being 100 volts. The Brush 
station at Baltimore has been putting out motors, chiefly of the 
Baxter and Edgerton types, quite extensively. The Baxter motor 
there has been running on a great variety of work, on arc circuits, 
with good profit, and is said to be very economical of power while 
regulating with the utmost closeness under all variations of load. 
At Germantown an Edgerton motor is running a Gordon press 
most successfully. In Detroit the Brush Company is also running 
several motors. 

At Des Moines, Ia., the local Edison Company is running a 
number of Sprague motors. The motors there are sold outright 
and the current is generally charged per meter. One of these 
motors, of 3 H.P., is used in a livery stable to run the elevator 
for hoisting the buggies and hay, for pumping water and for 
brushing down the horses. One runs a scissors grinder’s outfit, 
one a drug mill, one a polisher in a plating establishment, and, 
curiously, one the generator in the Telephone Exchange. Several 
elevators now run by water will have electro-motors this fall. 
Mr. F. H. Whiting, the manager, says: “I think that the motors 
in reasonably large towns can be made to goalong way to the 
paying of running expenses of those stations that have to run all 
the time, as in the incandescent business.” 

At New Bedford, Mass., seven Sprague motors have already 
been installed within a short time by the local Edison Company, 
and are now used in silver plating works, on ice cream freezers, on 
coffee grinders, bookbinders’ cutting-presses, on a hydro-extractor 
in dye works, and on a hair picking machine. These motors earn 
easily altogether about $40 a month, on the regular incandescent 
circuit, the current being supplied at lamp rates, 1} cents. per 
16 C.P. lamp hour, and measured by meter. 

In Boston, the Sprague Company is running a large motor 
service on a circuit embracing a three-quarter mile radius from its 
station in Bumstead Court, the motors ranging in capacity from 
3 H.P.to 14 H.P. To enumerate all the kinds of work done would 
be to mention most of the machines for small work heretofore 
driven by steam engines or foot power. The motors are sold 
outright to the customers, and $125 per H.P. per annum is 
charged for the current or power service. For elevator work, 
there are special rates depending upon the average use by the 
consumer. The amount of average consumption is determined by 
ammeter and voltmeter, and from that determination a contract 
price is made. The intermittent use by the consumer is found to 
be an important factor in supplying power, as not more than 37 
per cent. of that sold is ever called for at one time, so that, allow- 
ing for the loss in transmission, at least double the engine service 
can be sold, provided the power is distributed in small quantities. 
From actual tests made by one company it appears that some few 
of the averages of power consumed run as low as 14 and 15 per 
cent., and Mr. Sprague tells me that the higher average of from 
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33 to 37 per cent. will apply not only to small powers, but is 
absolutely true of large powers, such as 40, 50 or 100 horse, where 
a number of these are operating together from a central station. 

As an evidence of the feeling in Boston on the subject 
of motors, I may mention that the Merchants’ Electric Light 
and, Power Company, running 800 Thomson-Houston arc 
lamps, has voted to adopt, and is now equipping for the 
Sprague system. At Springfield, Mass., another actual electric 
power station will be established. The Springfield Steam Power 
Company, heretofore transmitting power by belting, shafting and 
wire cables, has now decided to distribute power by means 
of electric current, as giving a better and more economical 
service, as well as increasing the distance at which it can 
work. The change is being carried out at the present hour. 

In New York a great many Sprague motors are in use. A large 
number of Daft motors have been in operation there for a con- 
siderable length of time, and I know from actual personal inquiry 
and observation that you could not get these customers to aban- 
don the use of their motors. One instance deserves special 
mention. Mr. E. B. Stimpson,in Spruce Street, well known as an 
inventor and manufacturer of fine machinery for the shoe and 
stationery trades, has for about a year been running four floors of 
his workshop with a Daft motor. Some of the machines belted to 
the shafting on the various floors are quite heavy—drills, lathes, 
planers and the like; others are extremely fine and delicate ; but 
for all of them, Mr. Stimpson tells me, the electric power has 
been sufficiently steady. He had formerly a ten-horse-power 
vertical engine, with boiler on the top floor of his building, and 
had the usual trouble with engineers, coal, ashes, dust, oil, vibra- 
tion, and great heat in summer. Now, in striking contrast, a 
little six-horse-power Daft motor stands on a small wooden base, 
close up against the disused boiler and engine, making so slight a 
noise that it in no way interrupts conversation. The motor runs 
the day through, and all the attention it gets is a very occasional 
visit and wipe on the commutator from a motor man, who also 
has charge of a number of other motors all around the neighbour- 
hood. Mr. Stimpson pays $12 a week, and I doubt if there is a 
manufacturer in New York to-day better pleased with his power 
than is Mr. Stimpson with the electric motor he has been using so 
long and with such good results. 

A great many motors to-day are operating very successfully 
with primary batteries, and that field will grow. 

In the incandescent business, the plant must be kept running 
all the time, so that the consumer can always have his light 
when he wants it. Hence I look upon motors as the most 
important auxiliary to-day for incandescent lighting, and I think 
that in many an arc station, too, they will solve the financial 
problems of day lighting. But whether that be so or not, what I 
have said shows, I think, that the day of the electric motor is 
upon us. 


Mr. Dz Camp remarked that in Philadelphia they simply rented 
out the current. People were paying the prices asked, and 
would continue to do so, though he had not expected it. There 
was a demand for motors, and it was for the lighting companies 
to see that they can supply them with profit. He still had some 
doubts, but they applied to the manufacture of the motors. In 
his judgment, it was now only a question of thé durability of the 
motor. 

Mr. Upron gave eloquent expression to his well-known views 
on the future of electric power, and said that electric light men 
could make two dollars from motors where they now made one 
dollar from light. He mentioned the fact that a number of com- 
panies in New England were equipping for the new business, and 
instanced specially the case of Mr. Gilbert and Mr. English, who 
certainly were not putting in a 125 H.P. engine to play with, but 
because they saw money in the business. This view of the future 
applied not only to motors for industrial work, but for railways, 
though in that respect a good system of underground circuiting, 
so as to run through the streets of cities, was necessary. The 
Ries system of that kind was estimated to cost $20,000 a mile. 
Mr. Van Depoele said he could do it for $7,000, and a gentleman 
in the convention had a system that it was alleged would only 
cost $1,000 per mile. With that, or when that time arrived, 
nothing was lacking for perfect success everywhere. 

Mr. DE Camp raised the interesting question as to who should 
own the motor; whether it was best to sell outright and then rent 
out current, or to rent the motor to parties wanting them. He 
was not prepared to advocate that the companies should own the 
motors ; and if they were sold, the purchasing parties would be 
prompted by ownership to take better care of the motors. In 
that event, however, the owner would have to be near their 
circuits. He knew of a case now where a man had bought a 
motor and had moved away from the circuit, and so could not get 
current to run it. Mr. De Camp also wanted more certainty as to 
the durability of the motor. 


_ The next question discussed was as to the running of motors on 
incandescent circuits or on arc circuits. 

_ Mr. Harprne gave a very satisfactory account of his experience 
in New England with Sprague motors, built for incandescent 
circuits. He had no sparking on them, and none of them had 
burnt out. 

Mr. Stockuigy said that the Brush Company believed in the 
motor business most thoroughly. They were building motors 
from 2 H.P. up to 100. Their attention had been called very 
seriously to one branch of their business, that of taking the 
power of waterfalls and carrying it a distance of 10, 15 or 20 


miles, and thus usiug large amounts of power now wasting—say 
up to 50 or 100 horse-power. It was a branch of the business for 
all of them using water-power. The Brush Company was ready 
to furnish motors to run with absolutely steady speed, with and 
without load, from 2-horse up to 100, and with an efficiency of 70 
per cent. Every part of the mechanism was provided for perma- 
nent use. 

In reply to a question from Mr. Law, Mr. Harprine stated 
he was running his motor on the regular incandescent circuits 
With the three-wire system they operated on a two-mile radius. 
He thought motors would run best on incandescent circuits. 

Mr. Law stated that in Philadelphia he ran his motors on the 
are circuits. It would not yet pay him to run independent 
circuits for them. It would involve double wiring. 

Mr. Baxter said: The remarks that have been made here 
seem to indicate that a motor can be made to meet all the 
requirements successfully to run on an incandescent and an are 
circuit. My experience has been that a motor can be made to 
run more safely on an are circuit than on an incandescent, for the 
reason that the current is more regular. When a motor is 
standing still (that is, a properly constructed motor), it has a 
lower resistance than when running. That is to say, when 
the motor runs, there is a rising potential between the 
binding posts, which is due to the counter electromotive 
force set up by the motor. Consequently, each motor 
which runs in multiple are is arranged so as to carry the 
current safely when it is doing its work. If it stops and 
no provisions are made to guard against too heavy current running 
through the motor, it will burn up. On that account safety plugs 
have been provided to guard against such athing happening with 
motors on incandescent circuits. The thing chiefly to be looked 
after is the prevention of the sparking and the consequent burning 
up of the brushes. This is a difficulty which with most motors 
on are circuits can be overcome. For instance, in the motor which 
I have in the window of the Council Chamber here, and runs that 
36 inch fan, it has been overcome. I think that motors for are 
light circuits are just as successful as those for incandescent 
circuits. 

Mr. De Camp: You have turned your attention in the direction 
of motors, with a view to adapting them to are circuits ? 

Mr. Baxter: No; we make them for both circuits, but there 
are probably a hundred circuits running are lights to one running 
incandescents. 

Mr. De Camp: In running your motor on an incandescent 
circuit, would you have to make any change in the construction of 
the motor ? 

Mr. Baxter: Yes, it would have to be wound differently. In 
regard to oiling the commutator, that ought not to be a matter 
for consideration. They ought to run without oiling. I will 
guarantee my motor to run four months without oiling in any 
way. Iwill guarantee them to rnn night and day continuously 
for one month without being oiled, under a glass case, if you 
choose. 

Mr. Law: Without being oiled. 

Mr. Baxter: Yes. 

Mr. Law: At the rate of 480 revolutions per minute ? 

Mr. Baxter: Yes, sir; at the rate of 4,800 revolutions per 
minute. 

Mr. Law: Then you are our man. 

Mr. Upron said Mr. Sprague had informed him that he could 
run his motors successfully on circuits 12 miles long. 

Mr. SHarre mentioned that he had become interested, as a 
business man, in the Edgerton motor, from first seeing it work in 
his own factory. The Edgerton motor would run on both are and 
incandescent circuits successfully and economically. There was 
nothing, practically, to wear out; the attendance required was 
the minimum ; any girl could see in the morning that the connec- 
tions were right and wipe the commutator. Mr. Sharpe closed a 
very able and vigorous speech by pointing out how the motor 
saved the wear and tear of human flesh and muscle, and was “a 
perfect God-send” to those who had torun such articles as sewing 
machines all day long. He knew the electric motor to be cheap, 
durable and simple in construction, and that was the kind of 
motor his people were introducing for manufacturing purposes. 
In reply to Mr. Pope, he mentioned cases where the Edgerton 
motor had not been touched for a year. 

Mr. Duncan spoke very hopefully of the new motor business, 
from the little experience he had already had in it. In one 
instance, he was running with a motor the generator in the 
telephone exchange. He thought their carbon trimmers could 
very easily be taught to give an eye to the motors on their rounds, 
as there was little to see to, so long as the motor is kept clean and 
the brushes are in order. 

Mr. Law spoke very encouragingly from his two years’ 
experience with the Stockwell motor. 

Mr. Boyer said the subject was very interesting to him, and 
the outlook was hopeful. He thought that the companies should 
sell the motors outright. 


At the close of the discussion on electric motors, Mr. SrocKLEy 
stated with regard to the question of small consumptivn of coal in 
getting electric current, that the Brush Company was making 
some very thorough tests at Cleveland, with the closest watch- 
fulness, of the validity of the claims made for the Triple Thermic 
Motor. 

Mr. Upron denounced the triple thermic motor in round 
phrases, without mincing matters, as an exploded idea, that had 
lost all confidence in New England, and which had had heaps of 
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money put into it without result. Mr. SrockLtry remarked that 
the Brush Company proposed, in the interests of electric lighting, 
to make a most searching investigation for itself, under the super- 
vision of Mr. Brush. 








CARBONS FOR INCANDESCENT LIGHTING.* 
By A. S. HICKLEY. 


Ir is not my object in this paper to enter into a lengthy descrip- 
tion of carbons of various makes or to criticise what others are 
doing in that branch of electrical industry, but to offer a few 
remarks especially connected with the manufacture and testing of 
carbons, as far as I have been connected with the production of 
the same. 

Incandescent lamps can be, and are, produced which to a 
greater or less degree fill the requirements of the light-loving 
community (that is, as far as small lights are concerned) so as to 
induce many to invest large sums of money in electrical incan- 
descent plants. 

Many invested largely at first on account of their novelty, 
others as an advertisement; but as the novelty wore off, the 
consumer became interested as to the actual cost of running. In 
many cases they found their supply of lamps failed long before 
they expected, and they had to buy more, or allow dynamos, 
fixtures, and in many cases engine also, to lie idle. Then the 
question arose: Which are the best lamps to use, and what con- 
stitutes a good lamp ? 

A long-lived lamp is not always an efficient one ; you may have 
a lamp which lives 1,000 hours, but costs you too much to rum. 
Better have one which lives only half that time, but which 
remains clear, or comparatively so, to the end, and requires one- 
third the power to runit. Of course, the consumers want both 
qualities, longevity and efficiency. 

With the view of meeting these requirements, I commenced a 
series of experiments with carbon of every conceivable descrip- 
tion of material and compound I could obtain ; and although I 
recognised the fact that others, far more competent than myself, 
and with unlimited means, were working with the same object in 
view, I yet hoped a few crumbs might be left or overlooked 
which would fall to my share, and help towards the production of 
something better than was then upon the market. 

It is not necessary to refer back to the many disappointments 
and failures of first experiences, for we have all been through 
that more or less. Suffice it to say, it soon became apparent that, 
asa general rule, an efficient carbon was not a long-lived one, and 
vice versa. 

The question then arose, Why is that so? and after many 
experiments, both in baking, preparing, and treating, exhausting 
with and without gases within the globe, I gathered some facts 
which I have the honour of bringing before you to-day. 

I soon discovered what is now a recognised fact, that after 
reaching a certain point of incandescence the candle-power 
doubled up with the increase of a very few volts. A 16 C.P. 
carbon at 100 volts, made of a certain material, became 32 C.P. 
upon the potential at its terminals being increased to 120 volts ; 
again, the E.M.F. falling to 95 volts reduced the candle-power 
to 10. The size of the carbon had little to do with this in many 
cases. Thus a carbon of a certain size and 6 inches long, took 
8 ampéres with an E.M.F. of 100 volts to produce a 16 C.P. light ; 
another of the same diameter and length took 4 ampéres and 
100 volts to produce the same light. But let us watch them 
burn ; at the end of 100 hours the 8 ampéres lamp was becoming 
dark upon the inside, the 4 ampéres one remaining as clear as 
when new ; at 500 hours the 8 ampéres lamp was so black that the 
carbon could be seen only when burning, and gave a light exter- 
nally of but 6 candles. The 4 ampéres lamp still remained clear, 
but burnt out at 550 hours, and had given not less than 15 C.P. 
until the end. Upon breaking the 8 ampéres lamp the carbon 
was found to be roughened all over, the roughness being evidently 
caused by small particles of carbon being thrown off, these par- 
ticles not only causing the carbon to increase in resistance by 
their separation from the main carbon, but carbonising the 
interior of the globe as mentioned before. 

Carbons of the same material but of different diameter were 
then tested, all, I may say, being carefully examined before and 
after the tests through a powerful microscope. Two carbons 
were tested, each one being 100 volts, but one being twice as 
thick as the other. The thicker one gave a 16 C.P. light with the 
consumption of energy equal to 70 watts. The thinner one gave 
40 C.P. with the same power, but the latter soon burnt out, and 
upon microscopic examination it was found that the fibres were 
cracked all over and were bent at right angles to the grain of the 
material and sticking out, as it were, towards the glass. I tried 
this upon a large scale and madea carbon as large as a No. 13 
wire. It behaved precisely the same, but now the fibres were 
quite visible to the naked eye and stood out all over the filament as 
though it had become indignant at being abused and roughened, 
its coat resembling an electrified cat or a porcupine. With this 
carbon I could produce a light equal to a candle for every watt, 
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with lamps of 50 candle-power, but it would show fight and 
throw off its jacket. This was overcome at last in a manner | 
will explain later. 

A carbon composed principally of the mushrooms formed 
between some arc-lamp carbons, forced through a small hole 
under great pressure, threw off particles as soon as they were 
rendered sufficiently incandescent to be efficient. Structureless 
filaments behaved the same way, especially when not treated in a 
hydrocarbon. 

Much depends upon the manner in which carbons are treated ; 
a rapidly deposited carbon is very hard and more efficient than 
one deposited at a lower temperature, which is soft and mealy ; 
but the hard deposit is in lumps, which appear under the micro- 
scope to be united only to the main carbon at their bases; a hard, 
almost flint-hard, carbon (for there is such) is longer lived than a 
soft one, but the latter is oftentimes the more efficient. I refer 
here to untreated ones. 

The fact then appeared to me that the soft carbon (porcupine 
description) with a jacket forced upon it, which it cannot throw 
off or ruffle, would be the carbon. 

So, having decided the first or base, the question then arose, 
With what sort of jacket should it be covered? I was not entirely 
satisfied with the treating or improving in hydrocarbon alone, 
and having exhausted, as far as I knew, the vegetable fibres, I 
tried animal of all kinds except the Chinaman’s hair, which, I 
learn, some one has actually patented; and I found that, size for 
size, the animal carbons were behind the vegetable in efficiency, 
but they could be used much smaller, considering that they were 
not so disposed to disintegrate. 

Experiments then showed that a carbon, which was exceedingly 
efficient but too soft, coated with a fine animal carbon, wonder- 
fully lengthened its life and allowed of its being brought to a 
very high incandescence without destroying it. 

The vegetable may be softened by an alkali and wrapped with 
an animal filament, and, after carbonising, both are found to be 
united almost as one. In fact, the vegetable has a coat upon its 
back which fits so tightly that it is compelled to keep its own on. 

Again, in large carbons for 10 ampéres a large amount of heat 
is produced, and if that heat could in some way be used before it 
left the carbon it would be beneficial. 

It will be found that a large carbon built up of a number of 
small ones intermixed with glass in a very finely spun state and 
then wrapped, as described above, with any good animal carbon 
(of course this is done before carbonising) will be very efficient, 
the carbon communicating sufficient heat to the finely divided 
particles of glass throughout its structure and rendering them 
conductors for the time being. A carbon of this construction 
appears to remain hot for a considerable time after the current is 
cut off. 

Coating the vegetable fibre with another material, whether 
animal or vegetable, greatly increases the surface. If this carbon 
is heated to a high state of incandescence innumerable miniature 
semi-arcs appear to be formed all over its surface, wonderfully 
increasing its light-giving power. 

Another important point to be considered is the preparation of 
the material before carbonising. Many substances require little 
or none, but the greater portion must pass through a certain 
change first; some have a gelatinous or sappy substance contained 
therein, which if not removed or changed will cause miniature 
explosions within the material itself and the fibres will be rup- 
tured. 

This must be most carefully avoided. A carbon which under 
the microscope appears to be a bundle of loose threads is of little 
value for incandescent lamps. You may treat or improve it if 
you like, and so cement the fibres together that to all appearances 
you have a good, hard carbon; but its back bone is weak and an 
overcoat upon that, buttoned ever so tightly, provided it is made 
up of semi-detached particles (only cemented together at their 
bases and extremities, which is the case with a deposited carbon 
deposited in the usual way), will never make it long-lived. But 
it will be constantly increasing in resistance from the time it is 
put upon the circuit. If you have a fibre which, when baked, 
cakes or cements itself in a solid homogeneous mass, exhibiting 
no loose, hair-like projections, then you need not trouble about 
subjecting that material to any process before carbonising. On 
the other hand, as I have tried to show, a good material which 
cakes or cements itself to itself and to any substance upon which 
it is wound or braided, will sometimes save the weaker fibrous ma- 
terial upon which it is so wound. 

In baking, also, it is of the utmost importance that that pro- 
cess be not carried too far, for you want the life of the carbon in 
the lamp not burnt out in the furnace. But at the same time you 
must bake enough. It is possible to bake so little that the fila- 
ment when removed from the moulds, although to all appearance 
perfect, is virtually no conductor at all. Carry this a little 
tarther and it becomes a poor conductor, but is not sufficiently 
changed to be of any use, for as soon as the current is forced 
through it, it bursts with a snap and aring, like steel wire. After 
this stage the conductivity increases to a certain point, when it 
again decreases, this time on account of the carbon gradually 
wasting away, and you are, in fact, burning the very life out of it. 
The point is to catch it just when it is the best conductor and 
before the unnecessary wasting away process commences. This 
can only be ascertained by repeated tests and great attention to 
the regularity of the heat. The heat should also be applied to 
the mould, crucible or whatever form of receptacle you use to 
contain your fibres, as evenly as possible. The whole should be 
brought to a glow throughout and at all parts at one time. 
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I have carbons which were baked so that their extremities, that 
is, where they are connected to the platinum, were overbaked and 
ruined, while the bow or upper part was scarcely done. Exa- 
mining this carefully through a microscope, the ends were found 
to be weak and frayed out and useless, while the upper part, or 
bow, was solid, glossy, and appeared to consist of an entirely dif- 
ferent material. 

Again, some substances may be baked in bundles bound toge- 
ther, each one keeping its neighbour in place, while others would 
cement together in such a manner as to render them useless. Do 
not bake too many in the same receptacle at one time, or so much 
gas will be given out that partial combustion will ensue unless 
you have some means of pumping out the occluded gas as fast as 
produced. Some substance, such as camphor, placed within the 
retort will sometimes enable you to bake successfully a material 
which otherwise would be useless. 

I have burning at the Russel House lamps which contain a 
vegetable carbon surrounded by an animal carbon. The vegetable 
alone in this case would be useless, but the animal covering pre- 
serves it and renders a high state of incandescence possible 
without disintegration. 

In fact it can, without injury, be maintained at so high a state 
of incandescence as to produce a bluish tint which enables you to 
readily distinguish colours. 

The efficiency of the carbon in this lamp is a little over one 
watt per candle-power. 


Mr. SuatrTerRy expressed briefly his dissent from Mr. Hickley’s 
views on some points, and avowed some incredulity with regard to 
the “one watt lamp”—Mr. Hickley claiming a consumption of 
only 425 watts for 400 C.P. 

Mr. Hickiey remarked that his materials and line of research 
were different from Mr. Slattery’s; hence perhaps the variant 
results arrived at. 








ELECTRIC LIGHTING IN THE BLACK 
FOREST. 


To find the luxuries of a London drawing room on the side of 
some rugged mountain which our forefathers could have viewed 
with nothing but aversion, writes a correspondent of the Times, 
no longer causes surprise to any one. But there is a certain sense 
of anomaly in meeting in some remote region with a form of 
lighting which has been actually rejected in the City of London 
as too expensive an indulgence. To climb up thousands of feet 
by means of a railway which has obviously the hardest work to 
get along, and to penetrate into the heart of a vast assemblage of 
granite hills such as the Black Forest, and then to find a village 
street lined with those lofty posts which have scarcely yet become 
familiar to the capitals of Europe and to drive in a flood of arti- 
ficial moonlight, strikes one at the first momentas a little strange. 
Obviously, however, electric lighting is specially adapted for 
mountain districts. Rushing streams and tumbling cataracts 
supply working power in the most economic form, and reduce the 
expense of the new light to little more than the cost of the 
original apparatus. It seems to be an accepted view now that 
when gas or fuel is used to set in motion the dynamo machines 
which produce the electric current, about the same amount of 
combustible material is consumed as would give a corresponding, 
or at least a sufficient, light by means of gas. The preliminary 
expenses of the electrical works is so much to be added, and the 
total cost is thus raised far above that of gas. But when it is 
merely a question of diverting a fraction of a torrent, or levying 
a trifling contribution on a waterfall, the motive power is obtained 
for nothing, and the only permanent expense consists in the re- 
newal of carbon pencils or other lamp apparatus, the wear and 
tear of machinery, and the expense of superintendence. At 
Triberg, near the summit of the Black Forest Railway—a place 
which boasts the best waterfall in South Germany—water is of 
course plentiful, and advantage has been taken of the fact. The 
principal streets of the village, which must be nearly half a mile 
long, are well lighted by nine arc lights with Siemens lamps. 
The expense of the installation is said to have been 40,000 marks, 
or £2,000, and the standing expenses are inappreciable. One or 
two private establishments have also set up electric lights of their 
own. A bier-halle and a watch manufactory are lighted by in- 
candescent light, and the Lion Hotel has a Siemens lamp in the 
speise-saal. The installation of this lamp cost 800 marks, or £40, 
and the only continuing expense consists in a few pfennig per 
night for renewal of carbons and a small rent for house room paid 
to a neighbouring manufactory in which the necessary water 
wheel and dynamo are placed. On the occasion of a recent thun- 
derstorm the alarm was raised that the débris brought down by 
the torrent had choked up the channel, and that there would be 
no light; but after a few eccentric throbs and a short eclipse the 
lamp resumed its wonted steadiness and brilliancy, in which 
respects its contrasts most favourably with the are lights used in 
one of the most frequented Paris hotels. Another Triberg hotel, 
not to be outdone, promises shortly the incandescent light 
throughout its suite of public rooms; and this form of light is 
already introduced at Tarasp, on the Lower Engadine, and at tke 
new hotel at the head of the Maloja Pass. 


It goes without saying that under such circumstances the 
Triberg Fall is made to light itself, and a grand illumination 
takes place every evening. This is no doubt, according to the 
fashionable English view, very vulgar and only suitable to Ger- 
man bad taste. But the effect is, all the same, very pretty and 
people—English as well as German—are induced to take an 
evening walk who would otherwise sit in more or less smoky 
rooms. A strong jet of light is thrown on the fall from a point 
about 100 yards distant. ‘lhe water gleams and sparkles in the 
strong moonlight, and the full rich green of the nearer pines 
which catch the rays of the lamp contrast with the dark forms of 
the surrounding trees. In the valley below the fall there is a 
rushing and gurgling in the gloom, and further back is seen here 
and there through the trees a silver globe hanging in mid air, or 
a white, moonlit house set in dark foliage, while above are the 
outlines of great hills and the quiet depths of the sky studded 
with bright stars and illumined occasionally by flashes of electric 
light not of man’s making. 








THE ELECTRIC LIGHT AND THE EYE. 


A NOTEWORTHY contribution to the much-discussed question as to 
the effects of the electric light upon eyesight is furnished by a 
lecture recently delivered at Breslau by Professor Chon, an 
authority on the hygiene of the eye. The learned oculist points 
out, so states the Morning Post, that diffused daylight is not 
injurious to the eye. Hence it becomes our duty to imitate the 
conditions of natural light in providing artificial illummation. 
Artificial light should not be dazzling; it should be supplied 
bountifully ; it should not heat the eyes, and it should burn 
steadily. The lecturer dealt with the subject on those lines. He 
stated that it would be unpardonable rashness to look at an arc 
light without very dark spectacles. As a measure of precaution, 
therefore, every are light is surrounded by a globe of white or 
ground glass, which, however, deprives it of 30 per cent. and more 
of its illuminating power. As a rule, arc lamps are fixed at such 
an elevation as to be high above our radius of vision. But it is 
not advisable to look at an arc light for any length of time even if 
it is shaded by white glass. Nor would it be judicious to fix the 
eye for long upon an Edison glow lamp. At the Court Theatre at 
Miinchen glow lamps have been greatly improved by making the 
bell of slightly ground glass, by which arrangement the eye never 
sees the glowing carbon film, but only a blurred image of the 
same. Even supposing a gas flame and a glow lamp to be of 
equal brightness, the penetrative effect of the latter is greater, 
because the same quantity of light is concentrated in a smaller 
space. The image formed upon the retina of our eye is conse- 
quently more intense in the case of an incandescent light than a 
gas light. According to investigations made by Voit and Renk 
at Miinchen the light from a glow lamp is seven times brighter 
than that of a circular burner, and 12 times brighter than that of 
a fan-shaped gas light. The glow light will consequently excite 
the retina from seven to 12 times more than a gas flame of equal 
brightness. Dull bells are therefore to be recommended, although 
they absorb 23 per cent. of the light, and larger glow lamps are 
on that account desirable. The electric light should not be too 
weak, for if this were the case we should be compelled to hold a 
hook, for instance, too close to the eye, and run the risk of 
becoming short-sighted. But, as a rule, insufficient light is not 
to be expected with electric illumination. If a room is not suffi- 
ciently lighted by glow lamps, more of them must be fixed. 
Professor Lunge, director of the Ziirich Laboratory, has informed 
Professor Chon that the local reading society had done away with 
the glow lamps, at the unanimously expressed desire of the 
members, because the light supplied was too weak. Otherwise, a 
dynamo of double the power would have had to be erected than 
the engineer and all the professors of physical science there had 
declared necessary; but this would have increased the cost of the 
electric light to double that of gas. There is, consequently, no 
technical difficulty in the way of providing an efficient electric 
light; the question is merely a financial one. Proceeding to the 
third point dealt with by the lecturer, that the light should not 
heat the eye, Professor Chon remarked that a hot flame evapo- 
rates the moisture of the cornea too quickly ; a feeling of dryness 
sets in in the eye; the eye and the head become heated, and head- 
ache is the result, which puts a stop to further work. Professor 
Chon proved several years ago that the rise of temperature eight 
inches from a gas flame is double that at the same distance from 
a glow lamp of equal brightness. The investigations of Petten- 
kofer and Renk at Miinchen, moreover, have shown unmistakably 
that with the electric light the temperature in theatres is much 
below that when gas is used ; that, further, the air contains less 
carbonic acid and no smoke, and that less moisture is added to it 
than with illumination by gas. The electric light must conse- 
quently be preferred for reading and writing. The electric light 
must be steady. If a flame flickers, the intensity of the light is 
undergoing constant change. But our retina is all the more 
sensible to differences in light, the greater and the quicker the 
changes are. The lecturer pointed to the disagreeable sensation 
we feel if we pass an open wooden railing upon which the sun is 
shining. It is well known, also, that it takes some time to adapt 
the eye to the sudden change on emerging from a dark room into 
daylight, and vice versi. The retina is greatly irritated by the 
sudden fluctuations of the electric light, and continuous work 
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becomes an impossibility. It has not yet been determined what 
changes are thereby effected in the retina; but this much is 
certain, that a flickering light becomes insupportable. This is 
observed with fluttering candles and with open gas flames. 
Paraffin lamps cannot flicker, because they must be provided with 
chimneys. Albocarbon lamps, which increase the intensity of 
gaslight from four to six times, also do not flicker. The advan- 
tages of the electric light with regard to illuminating power, 
coolness, safety against fire, and cleanliness being so great, it 
behoves engineers to regulate the movements of engines and 
dynamos to such an extent as to entirely obviate the fluctuations 
in the electric light so injurious to the eyesight. 








A METHOD OF MEASURING THE ELECTRO- 
MOTIVE FORCE OF THE VOLTAIC ARC. 





THIS method, devised by V. von Lang, and described 
in Centralblatt fiir Electrotechnik, is a very ingenious 
one, and is well worth notice. 

Referring to the fig., E, and E, are a number of cells 
joined up in series and divided into two equal halves ; 
/, and /, are two similar arc lamps; A is an ammeter 
(of practically no resistance), and R,, Ro, is an adjustable 
or slide resistance. A galvanometer is connected to 
the points a and J, and the resistances R,, R., adjusted, 
on the point, 7,.,slid along the latter, until no deflection is. 
observed on the galvanometer, that is, until the potential 
at the points, 7, and p,,arethe same. Under these con- 
ditions the points, @ and b, can be connected to an 
ordinary Wheatstone bridge and a resistance measure- 
ment made, which resistance will be the combined 
resistance of the battery, E,, lamp, /,, resistance, R,, 
joined in multiple arc with the battery, E,, lamp, /,, 
resistance, R, ; which combined resistance, as each half 
of the battery and each of the two lamps are made as 
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nearly as possible similar, will be one-quarter of the 
total resistance in the total battery circuit. Having 
thus ascertained this latter total resistance, and having 
observed the current flowing by means of the ammeter, 
A, the resistance multiplied by the current gives, of 
course, the total electromotive force in the circuit, 
and as the electromotive force of the battery, E, E,, is 
an approximately known quantity, the difference 
between the latter and the calculated electromotive 
force is obviously the sum of the electromotive forces 
of the lamps, /,, /,, and as the latter are approximately 
equal, this sum divided by two is the electromotive 
force of each lamp. In an experiment made by V. von 
Lang, assisted by Prof. Exner and Dr. E. Lecher, 58 
Bunsen cells were used, and two lamps with 5 mm. 
carbons ; the latter being set ‘3 mm. apart. The calcu- 
lated result gave a current of 4°23 ampéres, and an 
electromotive force in the lamps of 39 volts. 








A BELL PULL SWITCH. 





A NOVEL kind of switch for incandescent lighting has 
just come under our notice. The switch, which is 
illustrated in the engraving, is actuated by means of 
an ordinary bell-pull, and the curious thing about it is 
that the circuit is both opened and closed by simply 
pulling the ring, or the cord which may be attached to 
the ring. 

The rod to which the ring is attached is connected 


with the shorter of the two springs shown, by means of 
a screw, the head of which works on the sides of a 
triangular projection on the upper centre of the switch 
bar. This projection is so situated that its apex is 
always, both when the circuit is open and when it is 
closed, a little to the left or the right of the screw head, 
which therefore forces down the side of the switch 
which is up, thus breaking connection when the cir- 
cuit is closed and making connection when the circuit 
is open. 





The simplicity of this switch when in action must 
be a great recommendation. When a light is wanted, 
say in a domestic installation, it is only necessary to 
pull the cord or ring; when the light is no longer re- 
quired, repetition of precisely the same operation pro- 
duces the required effect of extinguishing it. 

This switch is patented by Mr. Browett, and is made 
by Messrs. Smith, Baker & Co., of Manchester. We 
have a specimen of it, which we shall be glad to show 
to any persons who may be sufficiently interested to 
call at our offices. 








NOTES. 


Theatre Lighting by Electricity.—Two more of the 
Paris theatres are now illuminated by the incandescent 
light—the Palais Royal by Edison and the Variétés by 
Woodhouse-Rawson lamps. With the Opera and the 
Eden Theatre this brings the number up to four. 
Every evening the Industrial Exhibition at the Palais 
des Champs Elysées is lighted also by electricity. 








Engines for Electric Lighting.— Messrs. Browett, 
Lindley & Co. have just delivered the second pair of 
vertical compound engines for the electric light 
installation (1,200 lights) at Winchester House, Old 
Broad Street, made to the order of Messrs. Thompson 
and Ritchie, of St. Swithin’s, London ; and they have 
aiso in hand for the same firm two other pairs of 
engines for the Northumberland Avenue Hotel, an 
installation of 1,000 lights. 


The Electric Light Obstinate.—We all know that the 
electric light is a token of the advanced civilisation of 
modern times, so that there need be little wonder that it 
refuses to be prostituted to the service of the brutalities 
of the dark ages. For the second time quite recently, 
a disturbance has been caused in a French circus on 
account of the failure of the electric light during the 
progress of a bull fight. The exasperated and in two 
senses unenlightened spectators tore up seats, smashed 
furniture, and “carried on” generally to such an 
extent that the aid of troops was necessary to restore 
order. 
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Electric Light Tenders Wanted.—The proprietor of 
the Hast Anglian Daily Times, Ipswich, who is 
building new offices and printing works, has decided 
to install the electric light, tenders for which will be 
opened next week. The lighting will consist of above 
120 incandescent lamps and three arcs of 2,000 C.P. 
each. 





The Post Office and the Telephone Companies.— 
In answer to Sir H. Havelock-Allen in the House of 
Commons last week, Mr. Raikes said :—The Post Office 
has, subject to the concurrence of the railway com- 
pany, granted permission in some cases to the Northern 
District Telephone Company to erect telegraphs on the 
North-Eastern Railway, and in some cases has refused 
it. I am not aware that several firms in Hartlepool 
have been deprived of telephonic communication. In 
May last a gentleman in West Hartlepool wrote to my 
predecessor, representing that in consequence of a 
refusal on the part of the Post Office to allow the tele- 
phone company to erect a wire on railway property he 
was unable to have his office placed in communication 
with the company’s exchange; and in reply it was 
stated to him that the case in which he was interested 
could not be traced, but that if he would arrange with 
the telephone company to make an application for the 
purpose of extending a wire to his office it would 
receive favourable consideration. Such application 
has, apparently, not reached the department. On the 
1st of last month a similar representation was received 
from another firm in West Hartlepool. It has been 
under inquiry, and I hope to be able to acquiesce in 
the wishes of the applicants. 





Telephone Progress in West Cumberland,—The 
extension of the National Telephcne Company’ssystem 
will shortly necessitate the issue of a new list of sub- 
scribers, in which will be included the names of all 
the company’s latest adherents. The telephone traffic 
between Whitehaven and Workington has developed 
so rapidly of late, that the original accommodation pro- 
vided has proved inadequate, and the company have 
had to erect a second wire between the two towns. 
The second wire came into operation on September 
10th, and two independent conversations are now 
frequently carried on simultaneously between two 
Whitehaven and two Worthington subscribers. A con- 
siderable development in the direction of Friryington 
and Cleator is expected shortly. 





The Southampton Telephone Exchange.—The ex- 
change which was recently established by the Western 
Counties and South Wales Telephone Company at 
Southampton is now in full working order ; although, 
of course, the number of members is at present some- 
what limited. However, thirteen tradesmen and 
others have been connected, and the local superinten- 
dent has received a large number of promises. The 
Fire Brigade and police stations have been gratuitously 
put on the exchange, and an offer was made to the 
Southampton Guardians to run a wire to the work- 
house at a moderate rental, which it was pointed out 
would be of considerable utility, especially in case of 
fire. It is scarcely necessary to say that the board, in 
its wisdom, did not consider it desirable to accept the 
offer. They considered that “the fire apparatus was 
very perfect, and that any fire could soon be made 
known.” It is stated that the company are now con- 
templating communication between Southampton, 
Portsmouth and Bournemouth, but many think that a 
Wire between the two first-named towns and the 
metropolis would be an undertaking far more likely to 
prove remunerative. 





Mesmerising by Telephone.—A rather tall story has 
emanated from a professor of mesmerism who visited 
Portsmouth recently. He was “interviewed” by a 
local reporter, who after questioning him on a variety 
of matters, asked whether he had ever succeeded in 
casting a mystic spell over a subject who was at a 
distance, “Yes,” was the professor’s response. “At 


Glasgow I was successful in mesmerising by telephone. 
I had previously experimented on some young men, 
and I instructed them to place themselves at a telephone 
in the offices of Messrs. Lipton, who are large butter 
and egg merchants. I wasin Messrs. Currie, Thompson 
and Co’s. office, and gave them directions by wire what 
todo. I think expectation had a good deal to do with 
it, but, at all events, they all went off into a trance, 
and Drs. White, Granger, and Lowe, eminent physicians 
in Glasgow, satisfied themselves of the genuineness of 
the phenomena by running pins and needles into 
them.” 


Telegrams to the Continent,—Sir G. Campbell asked 
ihe Postmaster-General last week whether he could 
explain why telegrams to the Continent of Europe 
cost so much more than the total of telegraph charges 
in the countries through which they passed—eg., why 
it was that, while in the British Islands, France and 
Switzerland telegrams cost about }d. per word in each 
country, a telegram from England to Switzerland was 
charged 4d. per word; whether the Government 
possessed cables across the Channel to Europe ; or if not, 
whether, considering the short distance and small cost of 
such cables, he would establish them, so that, as in the 
case of Ireland, the public might not pay an exorbitant 
toll to cable companies ; and whether he would try to 
arrange to put international telegrams on a footing 
more nearly in proportion to international letters, or at 
least on a scale not higher than the aggregate domestic 
charges of the countries through which they passed. 
Mr. Raikes stated that the charges for foreign tele- 
grams were settled at the international conferences 
which take place every five years; and some countries 
were not willing to transmit such telegrams at rates so 
low as those which they charged for inland telegrams. 
The charges for inland telegrams in different countries 
varied in principle as well as in amount ; but to meet 
the convenience of the public the charges for foreign 
telegrams were everywhere based on the same prin- 
ciple, which was that of a word rate pure and simple. 
The Post Office has not lost any opportunity of 
endeavouring to bring about reductions in the charges ; 
and both at the conference in Berlin last year and at 
the previous conference in London considerable reduc- 
tions were made. The charge to Switzerland was 3}d., 
not 4d. The Government possessed three cables to the 
Continent—two to Holland and one to Germany. The 
cables to France and Belgium were the property of the 
Submarine Telegraph Company, who possessed exclu- 
sive rights as regards those countries until the end of 
the year 1888. The cables of the Government were 
worked by the Submarine Company, under an agree- 
ment sanctioned by Parliament, which had not yet ex- 
pired. The charge for telegrams between Great 
Britain and Switzerland was fixed by the International 
Telegraph Regulations at 35}c. per word, made up as 
follows :—Switzerland, 6}c.; France, 8c.; cable be- 
tween France and England, lle. ; Great Britain, 10c. ; 
total, 354c. For this the amount charged in English 
money was 34d. 


Telegraph Arrangements at West Ham, — Mr. 
Forrest Fulton asked the Postmaster-General on Thurs- 
day last week whether his attention had been drawn to 
the inadequate telegraph accommodation in the Upton 
Park district of the borough of West Ham; and 
whether, pursuant to the petition forwarded to the 
Post Office by the inhabitants on the 25th of June last, 
he would provide additional facilities. Mr. Raikes 
replied that orders were given some days ago for the 
telegraph to be extended to Upton Park, in accordance 
with the wishes of the memorialists. 


Telegraphic Communication with Australia.—In 
reply to Captain Colomb, in the House of Commons, on 
Monday, Sir H. Holland said that during the last six 
years on one occasion only, viz., between the 7th and 
16th of the present month, had telegraphic communi- 
cation between the United Kingdom and the Australian 
colonies been dependent solely upon the telegraphic 
line through Russia. 
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Telegraphing to Australia.—In the House of 
Commons on Monday, Sir 8S. Wilson asked the Secre- 
tary of State for the Colonies whether, in view of the 
unsatisfactory state of the existing telegraphic commu- 
nication between this country and Australia, the 
Government would consider the question of an alterna- 
tive route through Canada, with a cable from Vancouver 
City, the terminus of the Canadian Pacific Railway to 
Australia. Mr. Stanhope said : This scheme was brought 
under our notice by the Government of the Dominion 
of Canada, and we have promised to give it our careful 
consideration. The expense, however, appears very 
great, and until the opinion of the Australian Colonies 
has been taken Her Majesty’s Government are not ina 
position to form any judgment upon it. 





The Commercial Cable and the Canadian Pacific 
Telegraph,—Telegraphing on Monday, the New York 
correspondent of the Financial News said :—* The 
Mackay-Bennett Cable Company has opened up its 
connection to-day with the extensive system of the 
Canadian Pacific Railway telegraph. This system 
extends from the Atlantic to the Pacific, and is exclu- 
sively connected with the Mackay-Bennett Company. 
From all reports it is likely to give a first-class service 
to the public. It is under the very able management 


of Charles R. Hosmer, a well-known Canadian telegraph . 


official, independent of having the most direct tele- 
graph route to Manitoba, North-West Territory, British 
Columbia, Vancouver’s Island, &c. Its lines extend to 
all the principal cities in Canada proper. Mr. J. W. 
Mackay, the president, cables that the company is now 
en route from British Columbia to Montreal by way of 
the Canadian Pacific Railway. 

Sixpenny Telegrams,—On the motion for leave to 
introduce the Appropriation Bill, on Saturday, Mr. 
Shaw-Lefevre asked the Postmaster-General what was 
the financial result of the introduction of sixpenny 
telegrams. The Postmaster-General was sorry he 
could not at present give a perfectly accurate reply to 
the right hon. gentleman’s question. The estimate of 
probable loss last year was £10,000, and that included 
half a year of telegrams at the sixpenny rate. The 
provision, therefore, that was made in framing the 
Estimates of the present year contemplated a loss of 
£20,000. During the first part of the year it appeared 
as if that estimate would be exceeded. But—owing, 
perhaps, to the General Election and other causes—the 
number of telegrams had been materially increased 
during the last quarter, and during the last 12 weeks 
he believed the number was more than a million 
a week, the largest number under the shilling system 
having been 750,000 in one week. But he could not 
strike a balance of profit and loss, or say whether the 
recent increase was due to the action of only temporary 
causes, until he saw more of the results of the financial 
year. He was inclined to hope that instead of exceed- 
ing the estimate of loss, as was at one time feared, the 
loss due to the new system in the present year would 
certainly fall short of the estimate. 

In further answer to Mr. Shaw-Lefevre on Wednes- 
day, the Postmaster-General said the total number of 
telegrams under the new tariff received in the last 
three months of 1885 and the first three months of 1886 
amounted to 16,787,540, as against 11,314,423 in the 
corresponding months in the two preceding years, but 
the loss of revenue amounted to £22,000. During the 
last five months the number of telegrams had amounted 
to 17,369,151, as against 11,125,795. He might add 
that although there was a decrease of revenue amount- 
ing to between £15,000 and £16,000 in the first two of 
those five months, the present decrease, taken 
altogether, amounted only to £5,000, and he trusted 
it would be altogether liquidated before the six months 
had expired, 








The Indian Telegraph Service.—According to the 
correspondent of the Z%mes at Calcutta, the scheme for 
redressing the grievances of the Telegraph Department 


lately sanctioned by the Secretary of State has been 
generally condemned by the department and the press, 
and it is so inadequate and impracticable that the 
Indian Government has been obliged to refer it home 
again, and to press for the acceptance of its original 
scheme in its entirety. It does not meet the real 
grievance—namely, the block in promotion caused by 
the want of inducements for the seniors to retire. What 
is wanted is not more pay forany one grade, but a flow 
of promotion, by making it worth while for the senior 
men to retire on pensions. 





The Telegraph in Mayo.—In answer to Mr. Dillon 
in the House of Commons last Friday, Mr. Raikes said 
an application had been received for the extension of 
telegraphic communication to Charlestown, county 
Mayo. The applicants were informed in November, 
1883, that as the amount of telegraph business which 
it was estimated would be dealt with at the proposed 
office would not be sufficient to meet the working 
expenses, a guarantee would, as in other similar cases, 
be required. In April, 1884, an undertaking was given 
by certain of the inhabitants to provide the guarantee, 
and the necessary deed was forwarded for signature ; 
but up to the present time it had not been returned, 
though applications were made on three separate occa- 
sions, and consequently the extension had not been 
made. As it is estimated that an extension of the tele- 
graph system to Charlestown would not be remunera- 
tive, he regretted that he was precluded from carrying 
out the extension except under a guarantee. 





Eastern Telegrams,—The Eastern Telegraph Com- 
pany notifies the restoration of direct cable communi- 
tion, vid India with China, Manila, Straits Settlements, 
Java and Australasia, one of the Eastern Extension 
Company’s Penang cables being repaired. 





Cable Protection——The Submarine Telegraph Act 
(1885) Amendment Bill was read a second time in the 
House of Lords on Monday. Standing Order 35 was 
dispensed with, and the Bill was read a third time and 
passed. 





Charterhouse Science and Art School.—The winter 
session of this, one of the largest science and art 
schools in the United Kingdom, will commence on 
Saturday, October 2nd, 1886, under the presidency of 
the Rev. Henry Swann, M.A. During the late session 
about 850 students, mostly elementary teachers, availed 
themselves of the privileges afforded by this institution, 
and of this number upwards of 600 presented them- 
selves for examination, and were successful in obtain- 
ing a large number of Ist class certificates, and also a 
goodly number of honours’ certificates, awarded by 
the Science and Art Department, South Kensington. 
Of the 13 national scholarships granted by the Govern- 
ment three were carried off by London candidates, all 
of whom were students of this institution. Instruction 
of a practical character is given in most of tle sciences 
at a very nominal fee ; whilst in art, at an equally low 
rate, students, under the direction of five competent 
instructors, can be advanced in their studies. Those 
who have leisure can at a moderate charge attend the 
day classes in art; day classes will also be held to 
prepare candidates for matriculation (Lond.), the 
clerical, medical (including dental), legal and other 
examinations. Students who aim at becoming pro- 
ficient in chemistry (organic and inorganic) have the 
opportunity of working in a well-fitted laboratory, 
capable of accommodating 60 students. Aspirants for 
University honours can at a small expense be assisted 
in their studies. Classes for matriculation, Latin, 
Greek, French, German, music, and shorthand are 
taught by well qualified teachers. Opportunities for 
the study of photography and watchmaking will be 
continued this session. Full particulars of the classes 
may be obtained from C. Smith, organising secretary. 
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A Much-needed Volume,—Messrs. Crosby, Lockwood 
and Co. announce, in the Athenewm, amongst their 
forthcoming books one on “ Factory Accounts ; their 
Principles and Practice : being a Handbook for Manu- 
facturers and Accountants,” by Messrs. Emile Garcke 
and J. M. Jells. 


Lighthouse Illuminants—In answer to Mr. A. 
O'Connor, in the House of Commons, on Monday, 
Baron H. De Worms stated that the object of the 
recent experiments by the Trinity House at the 
South Foreland was to ascertain the relative value of 
the three lighthouse illuminants named. The best 
adopted forms of lighthouse electric and oil lights 
were tried ; also the best form of gaslight yet adopted 
as an illuminant by any general lighthouse authority. 
The Board of Trade was not aware that the donble 
quadriform was the best form of gaslight, and no 
lighting authority had yet applied for sanction to 
its adoption. The reason for not trying other 
lights than those experimented with was as stated 
in an answer given to the hon. member on the 
l7th of June last, and he (Baron de Worms) was 
still advised that the value of the double quad- 
riform gaslight could be calculated from the 
results already obtained. Prof. Barrett stated his 
opinion that the high temperature within the lantern 
when double quadriform lights were burning would 
be fatal to the employment of mineral oil. The Board 
of Trade was of opinion that no further trials were 
necessary to demonstrate the possibility of increasing 
the intensity of the various illuminants to the highest 
power required by the mariner. Since the experiments 
were completed the lighthouse authorities had devised, 
and the Board of Trade had sanctioned, both gas and 
oil lights of about equal intensity to the double quad- 
riform gaslight referred to, with a lower temperature 
inside the lantern. 








Lamp Holders,—The cut illustrates an incandescent 
lamp holder recently patented by Messrs. Cox-Walker 
and Co., of Darlington. The holder has a new and 





improved support, consisting of a bent wire, a, which 
slides under the brass plate, 2. This obviates the 
objections which have been raised to the spiral wire 
support previously used. 





Overhead and Underground Wires,—In reference to 
Mr. Preece’s description at Birmingham of the effect 
produced by certain overhead wires in Gray’s Inn 
Road upon other and underground wires 80 feet below, 
Mr. W. Williams in a letter to the Daily News expresses 
the opinion that a like effect would not ensue between 
Wires similarly placed in Oxford Street, because the 
latter runs east and west while Gray’s Inn Road is 
almost due north and south. For the same reason he 
adds, referring to Mr. Preece’s other example, wires 
across country, say, from Newcastle to Gretna, would 
not be affected in the same way as wires from New- 
castle to Jedburgh. 


Inverse E.M.F, of the Voltaic Are.—We are enabled 
this week to commence the publication of an article 
upon this subject through the kindness of the author, 
Prof. Chas. R. Cross, of the Massachusets Institute of 
Technology, Boston, U.S.A., and the courtesy of the 
editor of the New York Electrical Engineer, from 
advance proofs of the current month’s number of which 
publication our reprint is made. 

Telephonic Exhibits at the Birmingham Exhibition. 
—On making a tour round Bingley Hall a most 
pleasing and interesting exhibit is the stand or apart- 
ment occupied by the National Telephone Company. 
The stall is divided into two compartments, the par- 
tition being formed of draped woodwork, with the 
upper portion constructed almost entirely of glass, 
through which may be seen a telephonic exchange in 
operation. The switch board is constructed for the 
reception of 52 lines, and is from the design of Mr. 
Alfred Coleman, the general manager of the company. 
It is connected by junction lines with the Central 
Exchange in Bennett's Hill, and from thence with the 
sub-exchanges, four in number, and by trunk lines 
with the outlying exchanges at Wolverhampton, 
Walsall, and Wednesbury. It must not be supposed 
that it is merely a “show exchange,” for in addition 
to the connections already mentioned, the company 
has some subscribers who, having stalls in the exhibi- 
bition, find it desirable and convenient to be able to 
telephone from their respective offices or works to 
their officials in attendance at the hall. Outside the 
company’s exhibits an iron standard is erected, from 
which the ordinary naked copper lines run on shackles. 
In the outer room may be seen various forms of tele- 
phonic and signalling apparatus. On the counter, 
which runs along the front, and surrounded by a 
variety of telephonic switches, electric and magnetic 
bells, are two samples of automatic call boxes, which, 
being connected completely with their concomitant 
apparatus, practically demonstrate the manner in which 
they perform their functions in the every day call offices. 
On the walls are fixed several species of street fire alarm 
signals, similar to those used in the metropolis and 
elsewhere. There is also a complete set of signalling 
apparatus, known as the “Pendulum multiple tele- 
phone signal,” which enables any individual station to 
be called, without ringing up any of the other stations 
connected on the same single line. A very simple and 
ingenious contrivance is the “In and out” indicator, 
which may be seen in operation. This instrument is 
intended to be fixed in the hall of any building, when 
the occupants’ offices or rooms are situated up several 
flights of stairs. Its method of operation has been 
very recently explained by us. The rest of the exhibit 
comprises a sample case of telephonic tables, several 
forms of batteries, insulators, wires, telephone table 
sets, photographs, &c., &c. The arrangements have 
been carried out under the personal superintendence 
of Mr. Alfred Coleman, the general manager, and Mr. 
Arthur E. Cotterell, the district manager. 





Dynamo-Electric Machinery.— We notice Prof, S. 
P. Thompson has filed a patent dated June 11th, 1886, 
for dynamo-electric machines, in which are claimed : 
(1) The dynamo machine as described, the magnet of 
which consists of a cast iron horse-shoe magnet in one 
casting, with the exciting coil in the most awkward 
position for winding and which cannot be removed. 
The italics only are the professor’s. (2) The armature 
Srame and core consisting of washers supported on in- 
sulated cylinders or mantles held upon spiders as des- 
cribed; and (3) The method of securing the external 
conductors by weaving or lacing the conductors with 
insulating thongs or laces. There are three questions 
we should like to put to the professor about this : (1) 
Has he not characterised the construction of magnets 
in cast iron as a retrograde step? (2) How will he 
wind his magnet in a 50 cwt. machine? and (3) In 
the case of a coil short circuiting, how will he to 
replace it remove and make good again his interlaced 
thongs put on after the manner of wicker-work ? 
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Battery Resistance Measurer.—A convenient form 
of apparatus for the measurement of battery resistance 
has been arranged by Prof. Moses G. Farmer, and is 
described in the New York Electrical Review. The 
general principle is an old and well-known one, and is 
as follows :—A galvanometer, G, is joined up with 
a resistance, R, and with the battery, anda deflection 
of the needle is produced ; the resistance, R, is now 
cut out, this causes an increase in the deflection ; a 
shunt, S, is next inserted across the battery terminals 
and is adjusted until the original deflection is repro- 
duced ; when this is the case the resistance of the 


R 
battery equals q® Prof. Farmer improves upon this 


method by the use of a double key which simul- 
taneously cuts out the resistances and connects the 
shunt across the battery terminals. The test in mani- 
pulation therefore becomes similar to the well-known 
test of Mance. We may remark that the use of a 
double key of the kind may be adopted with great 
advantage in many of the very numerous class of tests 
in which a particular deflection has to be reproduced by 
the adjustment of a shunt or other resistance ; we 
ourselves have often employed it in the well-known 
method of resistance measurement known as the sub- 
stitution method. In the apparatus of Prof. Farmer 
the resistance, R, consists of three coils of the respec- 


‘ G G ‘ . 
tive values, 5, 5, and G; the shunt coils are adjust- 


able from ‘1 to 10 ohms. By this means battery 
resistance varying from ‘05 to 20 ohms may be 
measured witha fair degree of accuracy. 





Safety Lamps in Mines.—Mr. James Willis, Inspector 
of Mines, Newcastle, has issued a circular to colliery 
managers, in which he says :—‘ I am directed by the 
Secretary of State to call attention to that portion of the 
recent report of the Royal Commission on Accidents in 
Mines, which contains their observations on the relative 
advantages and disadvantages of safety lamps; and 
especially with the main condition which they lay 
down as essential to any safety lamp, namely, ‘the 
source’ of light within the lamp should be unable, 
under any circumstances at all likely to occur in work- 
ing coal, to cause the ignition of any inflammable 
mixture of fire-damp and air, even when this is passing 
at a high velocity.” 





The Polytechnic.—The time-table of the classes in 
physics, held at this well-known institution, has now 
been issued, and there would appear to be provision 
for education in most, if not all, branches of electrical 
knowledge. There are classes connected with South 
Kensington, in the elementary, advanced, and honours 
stages, in which the theory of the science is dealt with. 
There are also classes dealing specially with various 
applications, such as electric lighting, instrument 
making, and telegraphy, and others for practical work, 
in which the students verify the teachings of the 
lecture room. ‘The sciences of sound, light, and heat, 
so closely associated with many applications of electri- 
city, are also provided for. During the last two years 
all these classes have been very efficient and successful. 
There have been many additions to the appliances 
needed by both teacher and students in physics, so that 
the lecture demonstrations are still more complete than 
formerly, and the laboratory work of the students has 
a wider range. Quite recently a powerful gas engine 
of Crossley’s latest make has been laid down, and this, 
with two dynamos also added to the equipment of the 
department, gives promise of much useful work in the 
coming session. The arrangements are such _ that 
students in the electrical laboratory will have oppor- 
tunities of watching and testing the work of the 
engine and dynamos; and this, with the course of 
practical work in electrical measurement, cannot fail to 
prepare them for the testing-room and workshop. An 
interesting proof of the practical efficiency of the 
classes was afforded during the recent Industrial Exhi- 


bition held at the Polytechnic. It was determined to 
light the exhibition rooms and workshops by means of 
incandescent lamps, and the work was given into the 
hands of the students of the electrical department, 
The plan and execution was left entirely to them, and 
the success which attended the exhibition lighting 
fully justified the confidence. We believe it is intended 
to make the instruction still more helpful in practical 
work. At the same time, sonnd knowledge of theory 
is carefully maintained, and the students have obtained 
medals from the City Guilds Institute at each of the 
last two examinations. The teacher, Mr. Hibbert, 
gives an introductory lecture to intending students on 
Friday, October Ist, the subject being “ Electric 
Lighting.” 


Lighthouse [luminants,—Mr. T. Russell asked the 
Secretary to the Board of Trade on Monday when the 
correspondence between the Trinity House, the Board 
of Trade, Mr. J. R. Wigham, Mr. Howard Grubb, 
F.R.S., Prof. Barrett, and shipowners of various ports 
on the subject of the report of the Trinity House on 
the experiments made by that corporation with light- 
house illuminants would be laid on the table which, in 
reply to the hon. member for the College Division of 
Glasgow on the 13th of May last, was promised should 
be presented. Baron H. De Worms said the corre- 
spondence referred to by the hon. member was not at 





_present in a sufficiently complete state for presentation, 


but it would be laid upon the table as soon as prac- 
ticable. 


The “ Volta,’—New Nautical Song.—(The Volta, 
a launch driven by Electricity, has just successfully 
crossed the Channel) :— 
Ou, she is a gallant boat, 
Sing a dy-na-mo! 
Quite the rummiest craft afloat, 
Sing a dy-na-mo! 
She is strong as is the eagle, 
And as swift as any beagle, 
And the foe she will inveigle, 
Sing a dy-na-mo! 
And she made the Channel trip, 
Sing a dy-na-mo ! 
Just like any other ship, 
Sing a dy-na-mo ! 
And she makes no noise when going, 
With no steam, nor sail nor rowing, 
And but little of her showing, 
Sing a dy-na-mo! 
She can go across the sea, 
Sing a dy-na-mo ! 
Worked by Electricitee, 
Sing a dy-na-mo ! 
And they say she’s a first-rater, 
Though I can’t explain the natur, 
Of that there accumulator ; 
Sing a dy-na-mo! 
Though our guns may all be bad, 
Sing a dy-na-mo ! 
There is comfort to be had, 
Sing a dy-na-mo ! 
In this here electric notion, 
Which can cause so much commotion, 
*Mid our foes upon the ocean, 
Sing a dy-na-mo! Pwich. 
We understand that there is no truth in the rumour 
that Sir Arthur Sullivan and Mr. Gilbert intend con- 
structing a new nautical comicopera upon theabove lines. 


Electric Lighting Plant for Egypt. — Messrs. 
Crompton & Co. have recently supplied a No. 
machine, six are lamps, and about 100 incandescents 
for export to Egypt. Along with these goods they have 
also sent three Consolidated pattern telephones which 
will be used over a length of about 30 miles through 
the desert. 


Charles L. Baker & Co.—We understand that from 
the end of October next the firm of Smith, Baker and 
Co., of Manchester, will be known as Charles L. Baker 
and Co.; Mr. Holroyd Smith has retired therefrom, 
and Mr. Charles L. Baker, who was previously the 
managing partner, has now become the sole represen- 
tative. 
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Electro-Deposition of Metals. — The large electro- 

‘ating firms are beginning to utilise the advantages to 
be derived from the use of more modern machinery in 
the way of electrical generators for their work. We 
understand that Messrs. Vivians, of South Wales, have 
recently given orders for large machines to give 10 
volts and 500 ampéres, among which is a Crompton 
dynamo No. 40. The results obtained from these 
machines are being carefully watched by other large 
firms engaged in electro-deposition, and no doubt large 
orders will shortly be given if the results are what we 
anticipate. 





Safety Lamps in Mines,—In answer to Mr. Paulton 
in the House of Commons on Tuesday, Mr. Matthews 
said the recent circular of the mines inspectors did not 
mention any lamp by name, but it called attention to 
that portion of the Royal Commissioners’ report which 
dealt with the relative advantages and disadvantages of 
various kinds of safety lamps. The inspectors had 
been instructed in cases where, in their opinion, the 
lamp at present in use is a source of danger to make a 
requisition under the Act of 1872 for the discontinuance 
of such lamp, and the adoption of asafer kind. The 
inspectors did not consider the establishment of a per- 
manent official arrangement for testing lamps to be 
necessary, but the suggestion was one which should 
have his consideration. 





Communication with Lightships.— In answer to 
Colonel King-Harman on Tuesday, Baron H. De Worms 
said the Board of Trade are about to appoint a com- 
mittee to inquire into the whole question of communi- 
cation between lightships and the shore. He was not 
in a position to make a statement on the subject until 
the committee had reported. 





Mild Excitement.,—Last month Easton, Penn., a 
thriving town on the upper Delaware, was in a fever 
ef excitement over the inauguration of the system of 
electric lights in the streets. Early in the evening all 
the town and his wife was out, and they had a brass 
band to greet the expected outbreak of effulgence, as 
soon as the current should be turned on. Just about 
the time when curiosity was at its height, an unknown 
wag lowered one of the old lamps below the square, 
and in place of the carbon put a light tallow dip, which 
hanging in mid-air excited no little degree of atten- 
tion. At first the uninformed supposed it to be one of 
the new lights, as yet not in complete and perfect 
operation, and patiently awaited results, while others 
became carping critics and prophets of evil, and at 
once began to condemn the system, anathematise its 
projectors, and sermonise on the expense. In the 
midst of their babbling the genuine light streamed 
upon them, and recognising their error, they left amid 
the laughter of the spectators. A similar joke was per- 
petrated in other portionsof thetown. The machinery 
will consist, when all the circuits are complete, 
of two engines and two boilers, with a capacity of 120 
on aan three dynamos, 12 miles of wire, and 64 
amps. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





South of England Telephone Company, Limited.— 

he annual return of this company, made up to the 
23rd ult. was filed on the 17th inst. The nominal 
capital is £400,000, divided into 300,000 ordinary 
shares of £1 each, and 20,000 preference shares of 
£5 each. The whole of the ordinary shares and 6,443 
preference shares have been taken up; the former are 
considered as fully-paid, and £1 10s. per share has 
been called upon the latter, the calls paid amounting to 
£9,624 10s., leaving £25 unpaid; the paid-up capita] 


thus amounting to £4,719 in excess of the amount 
recorded in the previous return. Office, 50, Old Broad 
Street. 


Blakey, Emmott and Company, Limited,—An agree- 
ment of the 16th July (filed on the 8th inst.) regulates 
the sale to this company of the business of Messrs, 
Blakey, Emmott & Co., electrical and general engi- 
neers, of Square Road, Halifax. The purchase con- 
sideration is £18,500, in fully-paid shares of £100 
each. The vendors are to be deemed managing 
directors so long as they may remain duly qualified. 


Shipping Appliances Company, Limited (Electric 
Signalling Apparatus, &c.),—The statutory return of 
this company, made up the 30th ult., was filed on the 
same day. The nominal capital is £10,000, in £10 
shares. 130 shares have been allotted, and the full 
amount has been called and paid thereon. Registered 
office, 7, Fenchurch Street. 


Leslie Liardet, Limited (Manufacturers of Mechani- 
cal, Electrical, and other Gear).—The statutory return 
of this company, made up to the 10th ult., was filed on 
the 13th ult. The nominal captal is £8,000 in £10 
shares. The whole of the shares have been allotted. 
793 shares are considered as fully-paid, and the full 
amount has been paid upon the remaining seven shares, 
Registered office, Woolpack Buildings, 3, Gracechurch 
Street. 








CITY NOTES. 





Direct Spanish Telegraph Company, Limited. 


Tue report of the directors for the half-year ended 30th June, 
1886, states that the accounts for the half-year show, after pro- 
viding for debenture interest, a balance to the credit of profit and 
loss of £4,573 12s. 2d. 

The traffic receipts show an increase of £1,022 2s. Od. as com- 
pared with the corresponding half-year of 1885, and a decrease of 
£89 103. Od. as compared with the last half-year. 

The new Bilbao and the Marseilles-Barcelona cable continue in 
good working order. 

The directors have already by their circular of 16th July last, 
advised the shareholders of the result of the examination of the 
original Bilbao cable, and of the opinion of the firm of engineers, 
Messrs. Clarke, Forde and Taylor, who superintended the opera- 
tions, to the effect that this line could not be advantageously 
restored, and the board have accordingly abandoned it. They 
enclose a special report on the financial steps which are requisite 
to be taken in consequence of the loss of this cable as an asset. 

The directors propose to put £4,500 of the balance to the credit 
of profit and loss to the reserve fund, which will then amount to 
£14,300, and to carry forward £73 12s. 2d. to next account. 

A special report adds that the examination of the original 
Bilbao cable having resulted in showing that it could not be 
advantageously restored, the company has now to adopt one of the 
alternatives pointed out in the opinion of Sir Horace Davey (to 
which reference has been made at previous meetings), and either 
discontinue the payment of dividend on all shares (including the 
preference shares) until sufficient money is accumulated to lay a 
new cable, or else take steps to write off a proper amount of the 
existing capital as unrepresented by assets. 

The board have considered the position carefully, and find that 
the former alternative would, with the present revenue, involve 
the suspension of all dividends for ten years. But, on the other 
hand, to place the company in a sound and dividend-paying posi- 
tion by writing off the lost capital, the following step may be 
taken, viz.: reduce the nominal capital by writing off £5 per 
share on all the shares. If this were done, the arrears of divi- 
dend on the preference shares (£2 10s. per share to the 31st 
December, 1386), could be at once paid. 





The Indo-European Telegraph Company, Limited. 
—This Company states that, cable communication with Penang 
being now restored, it is prepared to accept messages for trans- 
mission between this country and Penang, Singapore, China, Java, 
Australia, and new Zealand, by the direct route, vid Madras, at 
the ordinary tariff. 


River Plate Telephone and Electric Light Com- 

any, Limited.—The debenture coupons due October Ist, will 

paid, less income-tax, at the Alliance Bank, Limited, Bartholo- 
mew Lane, E.C. 
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TRAFFIC RECEIPTS. 


The West India and Panama Telegraph Company, Limited. The estimated 
receipts for the half-month ended the 3lst August, are £1,964, as compared 
with £2,358 in the corresponding period of 1885. The estimated receipts for 
the half-month ended the 15th inst., are £1,848, as compared with £2,051 in the 
correapenting period of 1885. The May receipts, estimated at £5,762, realised 

£5,764. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending September 17th were £3,036 after deducting the fifth of the gross receipts 
payable to the London Platino-Brazilian Telegraph Company, Limited. 








NEW PATENTS—1886. 


11719. “Multiplex telegraphic transmission.’’ G. GarTTiNo. 
Dated September 15. 

11815. “ Prolonging the life of incandescent or glow lamps.” 
W. D. Rerp. Dated September 17. 

11823. “Primary and secondary batteries.” P. Barty. 
Dated September 17. (Complete.) 

11834. “Automatic primary battery.” CC. E. O’Kerenan. 
Dated September 17. 

11837. ‘“ Binding screw or spring pin for instantaneously con- 
necting or disconnecting telegraph or electric light wires, &c.” 
F. J. Beaumont, J. Kenr. Dated September 17. 

11840. “Electric alarm for indicating the temperature of 
places at a distance.” A. G.Srimmonps. Dated September 17. - 

11844. “ Treating the eyes by electricity for curative purposes.” 
C. B. Harness. Dated September 17. 

11849. “ Indicating electrically the muscular strength of man 
by pushing, pulling, lifting, twisting, kc.” W. Ouiver. Dated 
September 17. 

11863. “Electric arc lamps.” J. Swinspurne. Dated Decem- 
ber 17, 1885. 

11877. “Apparatus for indicating the calls of electric bells or 
signals.” W.H. Baveanan. Dated September 18. 

11892. “ Electric cigar and pipe lighter, &c.”’ S. Wiiuiams. 
Dated September 18. 

11903. “Telegraphic apparatus for call and signalling pur- 
poses in towns and cities, &c.” H.H. Laxe. (Communicated by 
M. Martin and C. F. Adams.) Dated September 18. (Complete.) 

11910. “ Electric furnace.” D.Coox. Dated September 20. 

11911. “ Magneto-electric telephone.” D.Coox. Dated Sep- 
tember 20. 

11913. “ Apparatus for closing and breaking electric circuits.” 
D. Cook. Dated September 20. 

11914. “Suspending or running telegraphic, telephonic and 
other wires.” D.Coox. Dated September 20. 

11915. ‘ Apparatus for transmission of articulate speech by 
electricity.” D. Coox. Dated September 20. 

11916. ‘Appliances or gearing for reducing the speed of 
electro-motors.” D.Coox. Dated September 20. 

11917. “ Apparatus for measuring currents of electricity.” 
D. Coox. Dated September 20. 

11918. “ Arrangement of telephonic circuits and apparatus 
connected therewith.””’ D.Coox. Dated September 20. 

11919. “ Apparatus for generating, integrating, and automati- 
cally regulating currents of electricity.” D. Coox. Dated 
September 20. 

11920. ‘ Dynamometer for measuring the power absorbed by 
dynamo-electro machines.” D.Coox. Dated September 20. 

11921. “ Electro-motors.” D.Coox. Dated September 20. 

11950. “ Auto-magnetic motor.” E. DeLasre, Fournier and 
Co. Dated September 20. (Complete.) 

11977. “ Induction coils.” W.Srantey. Dated September 21. 

11978. “ Induction coils’? W. Sranuey. Dated September 21. 

11979. “ Induction coils.” W. Sraniry. Dated September 21. 

11990. “ Transmitting electrical energy.” G. J. KonnMULLER. 
Dated September 21. 

11991. “ Telephonic systems. A. J. Boutt. (Communicated 
by W. Marshall.) Dated September 21. (Complete.) 

11997. “ Producing carbon fibres or filaments.”” W. MaxweEbt. 
Dated September 21. 

12001. “ Auxiliary mouthpiece for telephones.” M.A. TANNER. 
Dated September 21. (Complete.) 

12004 ‘ Primary batteries.”” E. W. Apcock, J. W. Trotman. 
Dated September 21. 

12017. “ Receiving and exhibiting written messages and 
analagous communications.” ‘T. J. Hewson. Dated September 
21. (Complete.) 

12029. ‘ Electrical indicators.” J. SrepHen. Dated Septem: 
ber 22. 

12032. “Electric incandescent lamps.” A. FEATHERSTON- 
HAUGH. Dated September 22. 

12043. “ Insulator for fixing, tightening, and automatically 
retaining wires.”” H. Hosson and others. Dated September 22. 


12050. “ Applying gearing to dynamo-electric machines when 
used as motors.” F. Wynne. Dated September 22. 

12059. ‘‘ Improvements in certain standards of electromotive 
force.” A. Murrneap. Dated September 22. (Complete.) 

12065. “ Electrical telephones.” R. THEILER. Dated Sep- 
tember 22, 








ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1885. 


10646. “Improvements in armatures for electric generators 
and motors.” H.H. Laxe. (Communicated from abroad by S. 
F. Van Choate, of New York.) Dated September8. 8d. Claims :— 
1. The employment, in an armature, of a flat ring or annular 
piece of magnetic material with a coil of iron wire on each side 
thereof, substantially as and for the purposes set forth. 2. The 
provision of the internal projections or teeth on the said ring or 
annular piece fitting into grooves or notches in the hub or central 
portion of the armature, substantially as and for the purpose set 
forth. 3. The employment of the blocks or pieces of wood, or 
other non-magnetic material (with or without the grooves and 
apertures) between the armature coils, all substantially as and 
for the purposes set forth. 4. The improved armature consisting 
of the parts constructed and combined substantially as described 
with reference to either of the forms or modifications shown in the 
drawing, for the purposes specified. 


11307. “Improvements in secondary voltaic batteries.” C. 
Mose.tey. Dated September 23. 6d. The positive plates are 
constructed or composed of metallic lead in sheets, plates, or 
strips, or of interwoven or contiguous wires, strips, or tubes of 
lead, or of metallic lead in any suitable or convenient form. When 
it is permissible the lead plates or electrodes may be grooved, 
indented, perforated, corrugated, roughened, or be otherwise pro- 
vided with, or have produced or formed thereon or therein, de- 
pressions, cavities, spaces, projections, or other irregularities of 
their surface of mass. The plates or electrodes so constructed or 
composed are subjected to the action of a solution of nitric acid, 
or of a solution of nitric and sulphuric acids, or to the vapours of 
the solution or solutions, and are thereafter ready for use in the 
construction of the battery. The negative plates or electrodes are 
constructed or composed in the manner or by the methods herein- 
before described for the positive plates or electrodes, but instead 
of being subjected to the acid treatment the interstices, de- 
pressions, cavities, spaces, projections, or other irregularities of 
surface or of mass are coated, packed, or have otherwise applied 
or attached thereto, therein, or thereon, an oxide or oxides of 
lead, or finely divided, reduced, precipitated, or spongy lead, alone 
or in combination with each other, or in combination with other 
suitable material or materials. Claims:—1. In a secondary vol- 
taic battery or accumulator the combination of positive and 
negative plates, or electrodes, respectively, constructed and pre- 
pared substantially as described. 2. The manufacture or con- 
struction of secondary voltaic batteries or accumulators having 
their positive and negative plates, or electrodes, respectively, 
composed, constructed, and prepared substantially as set forth and 
described. 


11500. “ Improved telephonic instruments.” 8S. P.THompson. 
Dated September 26. 8d. Claims :—1. In telephone transmitters 
the microphonic arrangement consisting of multiple or superposed 
contacts arranged in superposed sets or layers, substantially as 
and for the purpose described and illustrated by the several 
examples shown in the drawings. 2. In telephonic transmitters 
the arrangement of microphones in sets or layers acted upon by a 
central rod, tube, or support, which imparts the vibrations of the 
sound to them simultaneously at each of its movements, substan- 
tially as described and illustrated. 3. In a telephonic transmitter 
the described method of amplifying the voice-vibrations by 
superadding mechanical or thermal motions to them to assist 
them, the said mechanical motions, however derived, being them- 
selves controlled by the voice vibrations which they assist, sub- 
stantially as described and illustrated by the drawings. 4. The 
combination of a friction brake and roller with a telephone trans- 
mitter or microphone, substantially as and for the purpose de- 
scribed and illustrated. 5. The combination of an electro-magnet 
and armature with a microphone to add mechanical movement to 
the microphone, the said electro-magnet being itself controlled by 
the voice-vibrations, as described and illustrated by the drawings. 
6. The arrangement of artificially heated microphonic transmitter, 
illustrated in the drawings. 7. The several arrangements and 
combinations of parts described and illustrated, and constituting, 
or partly constituting, microphonic transmitters. 

11525. “Improvements in metallic poles for telegraph lines 
and other purposes.” W.Sxinner. (Communicated from abroad 
by F. N. Gisborne, of the City of Ottawa.) Dated September 28. 
8d. Claims :—1. The use of a grip and bed plates, and substan- 
tially as set forth and explained. 2. An anti-corrosive sleeve. 
3. A cross arm of double angle iron, whereby the insulator pins 
are held in position, and the greatest strength with lightness is 
obtained. 4. A spur staple, by which the cross arm is held in 
place, or a modification thereof, whereby the staple may be 
punctured to receive a fixed point or spur attached to the tube. 
5. The special object sought in the invention is lightness for 
transport, strength, stability when planted in the ground, simpli- 
city of construction and durability. 
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11571. ‘Improvements in electric cables, and in apparatus for 
laying and securing the same in position.” P. M. Justice. 
(Communicated from abroad by H. C. Spalding, of America.) 
Dated September 29. 1s. 6d. This invention is intended to 
cheapen the cost, to enhance the durability, safety, and security, 
and to improve the working of submarine cables. The claims are 
52 in number. 

11572. ‘“ Improvements in and connected with the operation of 
subterranean lines of electrical conductors.” P. M. Justice. 
(Communicated from abroad by H. C. Spalding, of America.) 
Dated September 29. 1ld. Relates to means whereby under- 
ground lines of electrical conductors can be so constructed and 
operated as to render them equal in efficiency and economy of 
working to lines suspended on poles in the open air; and to 
means whereby such lines can be made to work harmoniously 
when connected with overhead lines. The claims are 21 in 
number. 


11574. “Improvements in and connected with safety devices 
for electric circuits.” P. M. Justice. (Communicated from 
abroad by H. C. Spalding, of America.) Dated September 29. 
8d. The object of the present invention is to protect in a more 
perfect manner than has heretofore been done, electrical circuits, 
the integrity of which is liable to be impaired or destroyed by 
excessive electrical charges. The claims are 13 in number. 








PROCEEDINGS OF SOCIETIES. 





Edinburgh Royal Society, July 19th, 1886. 
Mr. Rospert Gray, Vice-President, in the chair. 


Proressor C. G. Knott communicated a paper on the electrical 
properties of hydrogenised palladium. This paper contains the 
results of experiments on the resistance and thermo-electric pro- 
perties of hydrogenium or hydrogenised palladium. Up toa tem- 
perature of about 200° C. no special peculiarity is noticeable; but 
at that temperature, or a little higher, hydrogen begins to escape 


_ from the wire, and this causes the particular specimen of hydro- 


genium to recover partially, if not wholly, its pure palladium 
characteristics. It is known that the resistance of a palladium 
wire charged with hydrogen at ordinary atmospheric temperatures 
increases at a rate almost strictly proportional to the amount of 
charge. The same law seems to hold at all temperatures up to 
150° C., and in such a way that the total increase of resistance of 
a given palladium wire for a given rise of temperature is nearly 
the same at all charges; or the temperature-coefficient for any 
particular specimen of hydrogenised wire is practically inversely 
proportional to the resistance as compared with the resistance of 
the wire in its pure uncharged state. Just before the hydrogen 
begins to escape, the resistance begins to increase somewhat more 
rapidly than at the lower temperatures; and this peculiarity is 
more marked in the specimens of higher charge. When once the 
hydrogen begins to escape, the resistance begins to fall off rapidly 
as the temperature rises to 300°C. At this temperature the wire 
cannot be distinguished from pure palladium. In the thermo- 
electric experiments, peculiar irregularities appear at the higher 
temperatures, which seem to be due to the fact that the hydro- 
genium wire is unequally heated, and that the hydrogen, which 
is almost completely driven out of the heated portion of the wire, 
returns partially as the wire is cooled down again. In all cases at 
temperatures below 150° C., the current is from pure palladium to 
hydrogenium through the hot junction, is probably proportional 
to the difference of temperature in each case, and is greater for 
the greater charge. Thermo-electrically, fully saturated hydro- 
genium lies between iron and copper at ordinary atmospheric 
temperatures. On the thermo-electric diagram the hydrogeniums 
of different charge are represented (up toa temperature of 150° C.) 
by a series of straight lines parallel to palladium, whose thermo- 
electric powers at 0° C. range roughly from — 600 (pure palla- 
dium) to + 1,400 (saturated hydrogenium) expressed in C.G.S. 
units. (Compare Everett’s “Units and Physical Constants,” 
p. 151.) In other words, the electromotive force in a circuit of 
palladium and satured hydrogenium, the temperatures of the 
junctions being 0° C. and 100°C., is 20 x 10‘ C.G.S. units, or 
‘002 volts. The thermo-electric peculiarities of hydrogenium may 
be prettily shown by the following simple experiment. Let a 
palladium wire, by immersion to half its length in the electrolytic 
cell, be hydrogenised throughout that half length. Attach the 
ends of this seeming single uniform wire to the terminals of a 
galvanometer, and let a flame be allowed to play gently at the 
central point of the wire. A large current is at once obtained, 
which grows toa maximum, and then diminishes to zero as the 
temperature rises toa red heat. There is nosuch current during 
cooling. This spurious neutral point is due to the hydrogen being 
driven out of the heated portion, partly, no doubt, into the con- 
tiguous colder portions. By following up with the flame the 
ever-shifting point of separation between the charged and un- 
charged portions, we may repeat the experiment indefinitely until 
the hy: is all driven out of the wire, or until the distribu- 
tion of h en has become fairly uniform. 

Mr. Thomas Andrews communicated a paper on the electro- 
chemical reactions between metals and fused salts. 


CORRESPONDENCE. 





How to Wind an Armature. 


I must apologise for not having written to answer 
the questions put by your correspondent before, but 
having been away I have only just received the 
number containing his letter. 

1. Have both coils to contain the same amount of 
wire? Not necessarily, but it isthe simplest plan. The 
amount of wire to be wound on each coil of course 
depends on the amount to be wound off it on to the 
armature. 

2. Have we to wind until each coil meets at middle 
of layer No.2? Wind until they meet. The position 
at which they meet will depend on the amount wound 
off each, and it is simplest to let them meet in the 
middle. 

Mr. Jones is perfectly right in everything else, and 
the answer to his other questions is, Yes. The reason 
for winding it so is to get both ends of every coil on 
the outside. 

Richard P. Fuge. 


Turnham Green, September 20th, 1886. 





An Electrical Experiment. 


With regard to the experiment related by M. Heinrich 
Discher in last week’s issue, it seems to me that the 
phenomenon may be accounted for with the aid of 
some experiments of my own which I published last 
June. 

They showed that there is always a current of 
electricity ready to flow through a wire from one part 
of a living body to another. For instance, from the 
right hand to the left, and from the hands to the 
mouth, and so on. In these cases the wire must be 
almost pricked through the skin for the current to 
flow, if the hands are dry. 

The effect of M. Discher’s rubbing of his hands 
together would be, I should say, to partially overcome 
the insulating power of the skin and cause the current 
to come to the surface of his hands; and when he 
ceased rubbing and separated his hands, some electri- 
city would remain on the surface of the skin in the 
form of a charge. 

This view of the experiment is further supported by 
the fact that both hands were found to be positively 
electrified. Lastly, 1 should not be surprised if this 
electrification has a similar origin to that which is 
known to take place in the insulation of cables. 


Arthur Willey. 
September 21st, 1886. 


The Cost of Primary Batteries. 


In reference to your editorial remark on my letter 
of the 15th inst., it would naturally be 180 ampére 
hours—I should have stated 3,600 watt hours. 

William Webster, Jun. 

September 21st, 1886. 





Calibrating Voltmeters. 


I am indebted to your correspondents, “ Volt” and 
Mr. Statter for their kind replies. 

There is a method given in Gray’s “ Absolute 
Measurements,” page 69, where G is a galvanometer of 
about 6,000 ohms; B,a battery of 30 or 40 Daniells : 
C, a standard cell of Daniell form (E.M.F. 1-072) ; L, an 
intermediate terminal of a resistance box; 7, the 
resistance of the cell, C; and G, the resistance of the 
galvanometer ; D, a galvanometer of low resistance. 

And it is stated that if v be the difference in volts 
between the terminals of G, then 


G 
v=1-072 R+r 
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An alternative method is also given—placing R 
between L and M, in the figure, K and D in the position 
occupied by R, and reversing the cell, C, when V 
becomes equal to 


G 
1-072 R° 


(@ L R 





THA 


In both cases, R is the resistance in the box to the 
right of L ; but no mention is made of the resistance 
in the box to the left of L. Should it not be brought 
into the equation? and how is 7 eliminated in the 


second method ? 
“6 Ajax.” 





A New Scale for Tangent Galvanometers. 


I observe in your last issue that it is claimed by Mr. 
Evershed that the “skew method of using tangent and 
other galvanometers has been known to the benighted 
outside world ‘for years,’” and that “it is now two 
years since Mr. Swinburne pointed out to me the great 
advantage of a skewed controlling field in nearly all 
measuring instruments.” 

I desire to point out that the use of a zero other than 
usual one has long been well-known to those who 
are in the habit of using the Thomson mirror galva- 
nometer ; but it has been commonly assumed that in 
the case of an ordinary tangent galvanometer, the 
reading from any zero other than usual one did not 
materially alter the sensitiveness of the instrument, 
although giving an increased “ range.” 

It would not be surprising if Mr. Swinburne (as im- 
plied by Mr. Evershed) were acquainted with the fact that 
the sensitiveness of the instruments gradually increased 
until the false zero was 90° from the real zero (at 60° 
the sensitiveness being exactly doubled) ; but I shall 
be glad to know when he published his discovery, as I 
cannot find any trace of it. I would also ask how the 
statement of Sir William Thomson that he patented 
the new scale but three years ago agrees with Mr. 
Evershed’s statement that the arrangement has been 
known “ for years.” 


G.P.0., London, Seplember 20th, 1886. 


A. Eden. 





The Marchant Engine. 


As you say, the extremely small fuel consumption of 
the Marchant engine, as described in your last issue, 
is not only of deep interest to electric light engineers, 
but, if it is substantiated by further tests, is likely to 
introduce a new era in the use of steam for marine 
and general purposes. It was well known that Mr. 
Marchant had been working at this subject for many 
years, but up to the present, his ideas of returning a 
large portion of the steam used by the engine into the 
boiler from whence it came, has been looked upon by 
engineers, much as if he were attempting to obtain 
perpetual motion. 

I assume that the fuel consumption was carefully 
checked, and that the brake H.P. was accurately 
measured. This being so, there appears no loop-hole 
for error, unless we suppose that as in the Keely motor 
frauds in America, power was supplied to the engine 
from some extraneous source unnoticed by those con- 


ducting: the tests. In this case, there would be very 
great difficulty in doing this, and I may therefore 
dismiss it as out of the question. 

In order that we may properly analyse this extra- 
ordinary performance, it would be most desirable in 
any future tests that may be carried out to measure 
the quantity and temperature of the water sent back to 
the boiler from the engine. 

The peculiar arrangement of the engine prevents us 
from separating the evaporative efficiency of the boiler 
from the efficiency of the engine, as we can usually do 
when we are testing the efficiency of high-pressure 
engines, or from measuring the units of heat taken up 
by the condensing water as carried out by Messrs, 
Donkin, Farey and others in their experiments for 
determining the economy of condensing engines ; but 
there is no doubt that some equivalent method might 
be adapted to this special case. We should further 
want indicator diagrams from the high and low 
pressure cylinders and from the various pumps de- 
scribed in your report. Until we have these data 
before us I do not see how it is possible to subject the 
performance of this extraordinary engine to intelligent 
criticism. 

R. E. Crompton. 

Mansion House Buildings, 

September 22nd, 1886. 


[Mr. Crompton’s letter will, we hope, be the means 
of bringing out further discussion on this interesting 
engine. So far as the indicator diagrams are concerned, 
we believe that these have fully borne out the results 
of our tests with the Prony brake. Further informa- 
tion on this point can, however, doubtless be obtained 
from the Marchant Engine Syndicate, at whose offices, 
we believe, the diagrams can be seen.—EDS. ELEC. 
REV. } 





Patent Law. 


There are two important principles in patent law 
which appear to me to have been somewhat overlooked 
in some of the recent cases as to electrical patents. 
The first is that prima facie every monopoly is illegal 
except those granted in respect of a new manufacture 
to the true and first inventor, and that neither the 
electric light—nor the deflection of a magnet—or the 
production of audible sounds are any one of them a 
manufacture, which is something made by man’s hand. 
All those effects are produced by electricity which is 
the common property of all mankind. Hence it 
appears to me that every instrument must in determining 
the novelty be looked at irrespective entirely of the 
effects produced by electricity. Another well estab- 
lished principle is this, that although you can havea 
valid patent for applying a new contrivance to an old 
object, yet you cannot have a valid patent for apply- 
ing an old contrivance to a new object. Now, a vast 
number of patents are, I suspect, merely the applica- 
tion of old contrivances to electricity and to come 
within the decision of the House of Lords in Hawood 
v. Great Northern Railway Company, where it was 
decided that (I think it was) Brunel having madea 
groove in the iron used in constructing a bridge in 
order to prevent the square head of a bolt from turning 
round when the nut was screwed on, Hawood could 
not have a valid patent for making fish joints for 
fastening rails with a groove to prevent the bolt turn- 
ing round. If this principle be applicable to electrical 
patents , would there not be a vast number of invalid 
patents ? Would some recent decisions stand the test 
of the two important and well established principles ? 

J. A. S. 


P.S.—In a consultation held more than 25 years since, 
the father of the present Attorney-General, when he 
heard that Sir F. Bramwell was a witness on the other 
side, said: “For goodness’ sake don’t cross-examine 
him, he will damage you more in cross-examination 
than in chief.” I think some recent cases prove the 
wisdom then shown. 
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